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The  establishment  of  Assistants  in  the  Magnetical  and  Meteorological  Department  of  the  Eoyal  Observatory  consisted 
during  the  year  1861,  of  Mr.  James  Glaisher,  the  Superintendant,  and  Mr.  Thomas  Downs;  with  three  supernumerary 
assistants,  to  aid  in  the  observations  and  reductions. 


For  description  of  the  three  Magnetometers,  the  method  of  observing  by  the  Telescope,  and  the  method  of  reducing 
the  observations,  the  reader  is  referred  to  the  Greenwich  3Iagnetieal  and  Meteorological  Observations  ^ov  1847,  Introduc- 
tion, page  i  to  xlii ;  and  to  corresponding  parts  of  the  preceding  volumes. 

During  the  year  1861,  Telescope-Observations  of  the  Magnetometers  have  usually  been  made  four  times  everyday, 
except  on  Sundays,  on  which  days  two  or  three  observations  only  have  been  taken  ;  but,  though  these  observations  are 
employed  ia  forming  the  base-lines  on  tlie  Photographic  sheets,  tlieir  immediate  results  are  not  necessarily  given  in  the 
following  pages. 

Observations  were  made  of  the  Horizontal  Circle  of  the  Theodolite  by  which  the  Declination  Magnet  is  observed, 
corresponding  to  the  Astronomical  Meridian,  on  January  8,  February  6,  March  4,  April  20,  May  i3,  18,  July  3,  3i, 
August  10,  September  20,  November  6,  27,  December  11,  23,  and  24  ;  and  the  constancy  of  its  readings  was  checked  by  the 
observations  of  a  fixed  mark  on  many  other  days. 

Observations  were  made  of  the  Collimation  of  the  Declination  Magnetometer;  of  the  Torsion-force  of  its  Suspension 
skein  ;  and  of  the  Collimation  of  the  Theodolite-Telescope;  on  i860,  December  28,  29,  and  3i. 

Observations  of  the  Angle  of  Torsion  of  the  Horizontal  Force  Magnetometer  were  made  on  1861,  January  2,  4, 
and  again  on  July  i3  and  17,  after  the  restoration  of  the  brass  suspension,  which  gave  way  on  June  22.  The  angles 
determined  were  43°.  46'  and  44°.  7'  respectively. 

Observations  were  made  for  the  times  of  vibration  and  readings  of  the  scale  for  different  readings  of  the  torsion-circle 
on  the  same  days  ;  and  the  general  conclusion  was,  that  the  scale-readings  and  the  times  of  vibration  had  nearly  the 
same  value,  when  the  reading  of  the  torsion-circle  was  142°.  3o'  (marked  end  West),  and  23o°.  20' (marked  end  East)  on 
January  2  and  4;  from  July  12  these  values  were  142°.  3o' and  23o°  3o'  respectively.  The  reading  adopted  for  the 
adjustment  of  the  torsion-circle  throughout  the  year  (marked  end  West)  was  142°.  3o'. 

The  numbers  used  for  the  variation  of  horizontal  force  for  a  disturbance  through  one  division  of  the  scale,  in  parts  of 
the  whole  horizontal  force,  are  O"oo2oo5i  till  June  21  ;  and  0-0019808  from  July  12  to  the  end  of  the  year. 

The  correction  for  temperature  is  0-0000809  x(<— 32)  +0-000000762  X(<— 32)-,  where<  is  the  temperature  in  degrees  of 
Fahrenheit's  scale.  This  formula,  which  represents  the  mean  of  the  results  deduced  from  temperature-experiments  made 
with  each  end  of  the  magnet  alternately  near  the  measuring  apparatus,  is  preferable  to  that  given  in  the  volumes  before 
i85o,  which  were  based  on  experiments  made  in  one  position  of  the  magnet.  The  correction  for  temperature  is  wo<  applied 
to  any  of  the  results  of  observations. 

Observations  of  the  times  of  vibration  of  the  Vertical  Force  Magnetometer  have  usually  been  made  three  or 
four  times  a  week.     The  adopted  time  of  vibration  for  the  year  was  i5'-6. 


Observations  for  the  time  of  vibration  in  a  horizontal  plane  were  made  in  iSSg,  April  ig,  when  the  time  of 
vibration  was  found  to  be  24'- 258  from  700  vibrations. 

The  value  of  the  disturbing  force,  in  terms  of  the  whole  vertical  force,  for  one  division  of  the  scale,  is  inferred  to  be 
o'ooi5275  :  and  this  number  has  been  used  throughout  the  year. 

The  correction  for  temperature  is  o-oooi3845  x  (t—Si)  +0-000004054  X  (<  —  32)^.  This  formula,  like  that  for  the 
Horizontal  Force  Magnetometer,  is  deduced  from  temperature-experiments  made  in  both  positions  of  the  magnet.  The 
correction  is  not  applied  to  any  of  the  results  of  observation. 

The  methods  adopted  in  the  use  of  the  Photographic  Apparatus  ;  in  the  determination  of  zeros,  both  for  time  and  for 
magnetic  indications;  and  in  the  translation  into  numbers  of  the  indications  given  by  the  Photographic  Traces  for  arbitrary 
times  ;  are  in  every  respect  the  same  as  those  described  in  the]Addendum  to  the  Introduction  to  the  Greenwich  Magnetical 
and  Meteorological  Observations,  1847,  pages  Ixxxiii  to  xc.  The  only  important  alterations  that  have  been  made  are,  that 
(as  mentioned  at  the  end  of  that  Introduction)  coal-gas  charged  with  the  vapour  of  coal-naphtha  is  used  to  give  the 
light  required  for  forming  the  Photographic  Trace  ;  and  that  the  cylinders  carrying  the  Photographic  paper  (both  that 
which  receives  the  traces  of  the  Declination  Magnet  and  the  Horizontal  Force  Magnet,  and  that  which  receives  the 
traces  of  the  Vertical  Force  Magnet  and  the  Barometer),  are  now  made  to  revolve  in  24''.  It  may  be  mentioned  also  that, 
commencing  with  the  year  i858,  the  observations  are  referred  to  Greenwich  Mean  Time  instead  of  Gottingen  Mean  Time 
as  heretofore. 

It  is  proper  to  add,  that,  in  measuring  the  ordluates  of  the  Vertical  Force  Curves,  the  same  difficulty  that  is  mentioned 
in  preceding  volumes  has  still  occasionally  been  felt.  Apparently  without  cause,  the  curve  is  dislocated;  one  part  being 
raised  above  or  depressed  below  the  contiguous  part,  in  the  direction  of  the  ordinate,  usually  by  small  quantities.  In  all 
cases  the  displacement  is  accompanied  by  vibration,  the  original  position  being  at  the  extremity  of  the  arc  of  vibration, 
and  the  new  position  being  at  its  center;  showing  that  there  has  been  no  want  of  delicacy  in  the  movement,  and  that  the 
change  is  precisely  the  same  as  would  be  caused  by  the  quiet  application  of  a  small  weight  upon  one  end  of  the  magnet. 

In  general  the  ordinates  of  the  Photographic  Curves  have  been  measured  so  frequently,  including  all  maxima  and  minima, 
that  a  reader,  laying  down  a  succession  of  points  by  means  of  the  given  times  as  abscissae  and  the  given  measures  of  force  as 
ordinates,  connecting  these  points  by  straight  lines,  and  attending  to  the  symbols  as  explained  in  the  foot-notes,  will  very 
nearly  produce  the  original  curves. 

At  the  times  when  the  Vertical  Force  Trace  is  dislocated,  two  ordinates  have  been  taken  for  the  same  abscissa  ;  these 
are  connected  by  a  brace,  and  the  difference  of  the  numbers  indicates  the  amount  of  the  disturbance. 
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The  indications  are  taken  from  the  sheets  of  the  Photograpliie  Record,  except  wliere  an  asterisk  is  attached  to  the  number,  in  which  instances  tliey  are  inferred  from 
observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attaclied  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  b'race  shows  the  amount  of  the  displacement. 

On  .January  2  the  Horizontal  I'orce  Magnet  was  under  adjustment. 
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lie  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obs( 

3rvations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  hag 

lueen  generally  in  a  state  of 

agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a 

time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  whicli  is 

recorded.     A  brace   denote 

3  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amc 

(unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  -where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
'been  generally  in  a  state  of  agitation.  The  Symbol  (-f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  "Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatouy,  Greexwich,  in  the  Year  1861. 
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The  indications  arc  taken  from  the  sheets  of  the  Photographic  Record,  except  wliere  an  asterisk  is  attacliedto  the  number,  in  which  instances 
they  arc  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (■\)  denotes  that  tlie  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 
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Indications  of  the  Magnetometers 
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Tlie  inJication.s  are  taken  from  the  sheets  of  the  I'hotographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  Tlie  Symbol  ***  denotes  tliat  the  magnet  has 
been  generally  in  a  slate  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  tlie  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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3  sheets  of  the  riiotographic  Record,  except  where  an  asterisk  is  attached  to  the  nu 

mber,  in  which  instances 

tliey  are  inferred  from  obsei 

vations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  deno 

tes  that  the  magnet  has 

been  generally  in  a  state  of  a, 

citation.     The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  precedin 

g  and  following  readings. 

The  Symbol  ;  attached  to  a 

time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  oi 

■  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vei-lical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows  the  amoi 

int  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ]SG1. 
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en  from  the  sheets  of  the  Photographic  Kecord,  except 

vhere  an  asterisk  is  attached 

to  the  r 

umber,  in  which  instances 

they  arc  inferred  f 
Deen  generally  in  a 

rom  observations  made  with  the  telescope  in  the  an 

cient  manner.     The  Symbo 

1  ***  de 

notes  that  the  magnet  lias 

state  of  agitation.     The  Symbol  (f )  denotes  that  the  reg 

istcrhas  failed  between  the 

precedir 

g  and  following  readings. 

Tlic  Symbol  :  atta 
•ecorded.     A  brace 

shed  to  a  time  denotes  that  the  reading  will  apply  cqu 

ally  well  to  a  considerable  i 

-ange  0 

■  time   near  that  which  is 

denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rcc  was  dislocated,  and  the  c 

lifferenc 

e  of  the  numbers  included 

>y  tlie  brace  shows 

the  amount  of  tlie  disidacement. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  \ 

i'here  an  asterisk  is  attached 

to  the  number,  in  which  instances 
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hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol 
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jeen  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ster  has  failed  between  the  j 

^receding  and  following  readings. 

rhe  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

ally  well  to  a  considerable 

range  of  time  near  that  which  is 
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ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

•ce  was  dislocated,  and  the  i 

ifference  of  the  numbers  included 

] 

by  the  brace  shows  the  amount  of  the  displacement. 
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Indications  of  the  Magnetometers 
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indications  are  taken  from  the  sheets  of  the  Pliotographic  Keeoril 

except  w 

•here  anast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the   telescope  ii 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  th 

1  the  anc 

ient  mannc 

r.     The  Symbol  ***  denotes  that  the  magnet  has 

at  the  rer 

'istcr  has  fa 

iled  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  -will 

ipply  eqi 

lally  well  t 

0  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vci 

tical  Foi 

ce  was  dis' 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  are  taken  from  t. 

le  sheets  of  the  Photographic  Record,  except  where  an  ast 

erisk  is  attached 

to  the  number,  in  which  instances 

tliey  are  inferred  from  obs£ 

rvations  made  with  the  telescope  in  the  ancient  manne 

r.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  a 

gitation.     The  Symbol  (|)  denotes  that  the  register  has  ff 

died  between  the 

preceding  and  following  readings. 

The  Symbol  ;  attached  to  a 

time  denotes  that  the  reading  will  apply  equally  well  t 

0  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and  the  d 

ifFerence  of  the  numbers  included 

by  the  brace  shows  the  amo 

init  of  the  displacement. 

AT  THE  Royal  Obsekvatoey,  GEEENAricH,  in  the  Year  18G1. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (-f-)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT   THE    EOYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAE    1861. 
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Indications  of  the  Magnetometers 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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ndications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  s 

ittached  to  the  n 

umber,  in  which  instances 

t 

hey  are  inferred  from  observations 

made  with  tlie  telescope  in  the  ancient  manner.     The 

Symbol  ***  den 

3tes  that  the  magnet  has 

I 

)een  generally  in  a  state  of  agitation 

.     The  Symbol  (j)  denotes  that  the  register  has  failed  bet 

sveen  the  precedii 

ig  and  following  readings. 

rhe  Symbol :  attached  to  a  time  de 

notes  that  the  reading  will   apply  equally  well  to  a  consi 

derable  range  0 

r  time  near  that  which  is 

r 

ecorded.     A  brace   denotes  that  at 

this  time  the  curve  of  the  Vertical  Force  was  dislocated,  f 

tnd  the  difference 

of  the  numbers  included 

V 

ly  the  brace  shows  the  amount  oft! 

le  displacement. 

AT  THE  Royal  Observatort,  Greenwich,  in  the  Year  ]8G1, 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbc 

1  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 

preceding  and  follo'wing  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  c 

lifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  t 

inhere  an  asterisk  is 

attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ent  manner.     The 

Symbol  ***"  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  Tlie  Symbol  (f)  denotes  tliat  the  reg 

ster  has  failed  bety 

reen  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  cqi 

lally  well  to  a  cons 

iderable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated, 

and  the  difl'erence  of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Tlie 

iidications  are  taken  from  the  sheets 

of  the  Photojrraphic  Kecord,  except  wliere  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 
r.     The  Symbol  '***  denotes  that  the  magnet  has 

they  are  inferred  from  observations 

made  with  the   tclcscojie  in   Ihc  ancient  nianne 

seen  g:enerally  in  a  state  of  agitation. 

The  Symbol  (j)  denotes  that  the  register  lias  f\i 

led  between  the  preceding  and  following  readings. 

The  .Symbol  ;  attached  to  a  time  dc 

-notes  that  the  reading  will  ajiply  erjually  well  t( 

3  a  considerable  range  of  time  near  that  which  is 

•ecorded.    A  brace  denotes  that  at  t 

his  time  the  curve  of  the  Vertical  Force  was  disl 

oeated,  and  the  difference  of  the  numbers  incliuled 

'V  the  brace  shows  the  amonnt  of  t 

ic  disiilneement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S61. 
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The  indicatious  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  r 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 
by  the  brace  shows  the  amount  of  the  dis]ilncemcnt. 


to  the  number,  in  which  instances 
***  denotes  that  the  magnet  has 
preceding  and  following  readings, 
ange  of  time  near  that  which  is 
iff'erence  of  the  numbers  included 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G1. 
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Indications  of  the  Magnetometers 
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«**  den 
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been  generally  in  a  state  of  agitation.    Tlie  Symbol  (f)  denotes  that  tlie  register  has  failed  bet\ 
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ig  and  following  readings. 

Tiic  Symbol  ;  attached  to  a  time  denotes   that  the  reading  will  apply  equally  well  to  a  con 
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>  range ( 

)f  time  near  that  which  is 
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nd  the  d 

fference 

of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  tre  Year  18(51. 
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are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  in 

ferred  from  observations  made  with  the  telescope  in  the  ancient  manne 

r.     The  Symbol  ***  denotes  that  the  magnet  has 

been  genera 

Uy  in  a  state  of  agitation.     The  Symbol  (f)  denotes  tliat  the  register  has  fii 

iled  between  the  preceding  and  following  readings. 

The  Symbo 

1  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  t 

3  a  considerable  range  of  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and  the  diiFerence  of  the  numbers  included 

by  the  brae 

e  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ]861. 
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The  indications  are  taken  fi-om  the  slicets  of  the  Photograpliie  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  infeiTed  from 
observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  **»  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Sj-mbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

May  2;.  A  su.spicion  had  reigned  over  the  results  of  the  Vertical  Force  for  several  days,  and  on  this  day  its  box  was  opened,  and  the  magnet  thoroughly  examined.  It 
settled  so  that  its  spot  of  light  fell  ofl  the  paper.  Its  motion  seemed  to  be  ti'ee,  and  on  May  27  its  adjustments  were  altered  so  that  the  spot  of  light  fell  properly  on  the  paper. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G1. 
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The  indications  are  talien  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterislc  is  attached  to  the  number,  in  wliich  instances  they  are  inferred  from 
observations  made  witli  the  telescope  in  the  ancient  manner.  The  Symbol  *»*  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

June  19.  From  this  day  till  June  21''.  2i'>.  thn  Declination  IMagnot  wa.s  resting  against  some  portion  of  the  case  enclosing  it ;  it  was  then  liberated,  and  worked  as  usual  afterwards. 

June  20  and  21.  Tlio  PliotoKrai)hic  Traces  either  failed  or  were  too  faint  for  use. 

On  June  22  the  southern  projection  of  the  brass  susi)cnsioii.piece  affixed  to  the  top  of  the  vertical  support  of  the  Horizontal  Force  Magnet  gave  wav,  and  was  not  restored  till  Julv  12. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S61. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  arc  taken  from  the  sheets  of  the  Pliotographic  Record,  except  where  an  asterisk  is  attaclied  to  the  ni 

imber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  der 

lotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  precedir 

ig  and  following  readings. 

The  Symbol  :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difFerenc 

3  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE   KOTAL   OBSERVATORY,    GREENWICH,   IN   THE  YeAR   1861. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  then 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    Tlie  Symbol  (f )  denotes  that  the  register  has  failed  between  the  precedii 

ig  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  ( 

)f  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diiFerenee 

of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

I 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
July  22,  24,  25,  26,  and  28.  The  riiotograpliic  Traces  of  the  Declination  Magnet  were  too  faint  for  use. 
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Indications  of  the  Magnetometers 
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otes  that  the  magnet  has 
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lly  in  a  state  of  agitation. 

The  Symbol  (f)  denotes  that  the  rcj 
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lied  between  the 
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g  and  following  readings. 
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Tlie  indications  are  taken  from  the  sheets  of  the  Photographie  Record,  except  where  an  asterisk  is 
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to  the  number,  in 

which  instances 

they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.     The 

Symbol 

***  denotes  that 

the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  regi.ster  has  failed  bet' 

ween  the 

preceding  and  fol 

owing  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  eons 

iderable 

range  of  time  ne 

ir  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated, 

and  the 

difference  of  the  n 

Limbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Indications  of  the  Magnetometers 
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The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  infi'rrcil  from  observations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation 

.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  '  attached  to  a  time  de 

notes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  tliat  at  t 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  tl 

10  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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rapliic 
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Greenwich  Observations,  1861. 
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The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached  1 

0  the  number,  in  which  instances 

they  are  inferred  from  ohservations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ' 

**  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation 

.    The  Symbol  (f )  denotes  that  the  register  has  failed  between  the 

^receding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  d 

?notes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at 

liis  time  the  curve  of  the  Vei-tical  Force  was  dislocated,  and  the  d 

fference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  t 

lie  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  arc  taken  from  the  sheet 

j  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  then 

umber,  in  which  instances 

they  are  inferred  from  observations 

=  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  dei 

lotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation 

.     The  Symbol  {X)  denotes  that  the  register  has  failed  between  the  precedi 

ng  and  following  readings. 

The  Symbol  :  attached  to  a  time  d 

enotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at 

this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflferenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  t 

le  displacement. 

AT  THE  Royal  Observatort,  Greenwich,  in  the  Year  1861. 
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Indications  of  the  Magnetometers 
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2.  i3 

i3.    0 

#** 

9.  18 

•oo58o 

12.  i3 

•io65 

•oo85o 

22.    0 

57  -2159  -3 

2.3o 

i3.  25 

1.57 

•1060 

9.46 

•oo58o 

i5.5i: 

■1080 

8.58 

•00942 

23.    0 

57^8 

60  ^2 

2.  5o 

II.  10 

2.    6 

•io54 

(t) 

19.    3 

•1070 

20.    6 

•01870 

3.    0 

12.  35 

2.  33 

•1062 

18.32 

•00970 

ig.  21 

•1073 

23.59 

•oi5o8 

3.  39 

7.    0 

2.  45 

•1059 

20.  i5 

•01062 

20.  00 

•1063 

4.    0 

8.    0 

3.    5 

•I  07 1 

23.  59 

■00978 

23.  i5 

•I  06 1 

6.  14 
7.35 

*** 

21.    6.  10 

20.  45.  5o 

3.32 

4.17 
4.46 

•io53 

•1078 
•1068 

(t) 

1 

Sept.  1 1 

Sept.  1 1 

Sept  1 1 

Sept.  1 1 

9.27 

21.    I.    0 

*#* 

0.    0 

21.    9.  20 

0.    0 

•I  057 

0.    0 

•oi5o8 

0.    0 

5g  -3  60  •■/ 

10.  25 

0.    0 

5.26 

•1081 

\ 

1.45 

10.  i5 

«-*7f^ 

I.  21 

•01410 

I.    0 

60  •861  -8 

II.    5 

21.    I.    5 

(t) 

5.  45 

•1070 

*** 

] 

4.58 
5.52 

0.  0 

1.  20 

1.    5 

•1060 

4.45 

•00866 

2.  0 

3.  0 

62  -o  63  -7 

63  •o  65  -3 

19.40 

20.  58.  10 

6.  i3 

•1077 

1 

10.  i5 

1.  3o 

3.36 

•io53 

9.  10 

•00661* 

4.    0 

64  •o  66  •o 

22.  3o 

21.    8.  5o 

6.  40 

•io58 

j 

(t) 

4.  10 

•io5g 

.8.    7 

•01291 

6.    0 

65  •7,67  '3 

23.  45 

10.  i5 

6.46 

•1064 

19.    4 

I.    0 

4.36 

•io5o 

22.  16 

•01620 

g.  10 

64  •766-6 

(t) 

6.  55 

•1054 

19.42 

0.    0 

5.25 

•1057 

(t) 

12.    0 

63-5 

66-0 

7.  17 

■1069 

22.  52 

7.  5o 

5.56 

•1057 

20.    0 

57-5 

5g  •o 

7.46 

•1060 

(t) 

7.  17 

•1064 

21.    0 

58  •o 

59-8 

8.    0 

•1061 

-:riT:-* 

22.    0 

58^6 

60  •I 

8.  16 

•io55 

8.  18 

•I 06  I 

23.    0 

59-3 

60  -y 

8.  2q 

•1060 

*-■*-* 

8.  45 

•io53 

i 

10.  i5 

•1069 

9.28 

•1059 
(t) 

12.  36 

•1067 

*** 

21.0 

•1041* 

Sept.  9 

17.  35 
19.  16 

•1079 

*»* 

•io83 

Sept.  9 

Sept.  9 

Sept.  9 

(t) 

(t) 

0.    0 

•00978 

■I.    0 

65-2 

66^3 

*»* 

0.  16 

21.  10.  20 

I.    0 

•1046* 

I.    6 

•00930 

"3.    0 

66^2 

68^3 

1 

21.    7 

•1070 

1.42 

II.  20 

2.  46 

•1045 

3.43 

•00475 

9.    0 

66^8 

6S-6 

**« 

3.  43            4.  3o 

3.    7 

■io5o 

5.49 

•00688 

21.    0 

61  ^5 

63  -0 

23.59 

•1068 

1 

The  indications  are  taken  from  the  sheets 

of  the  Photograpl 

lie  Record,  except  where  an  ast 

jrisk  is  < 

ittached 

to  the  m 

imber,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  te 

lescope  in  the  ancient  manner 

The 

Symbol 

***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  as^itation 

.  The  Symbol  (f) 

denotes  that  the  register  has  fa 

iled  bet' 

veen  the 

precedii 

ig  and  following  readings. 

The  Symbol  :  attached  to  a  time 

denotes  that  the  r 

sading  will  apply  equally  well 

to  a  con 

iiderable 

range  0 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at 

this  time  the  curv 

3  of  the  Vertical  Force  was  disl 

oeated, : 

md  the  d 

ifierencf 

!  of  the  numbers  included 

by  the  brace  shows  the  amount  of  th 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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S-^t   . 

ij 

a  ^  -3    . 

(u        Readings    || 

cJ 

0 

.S-^'3  . 

OJ 

qJ 

Keadiugs 

^  s 

0  r^ 

.5 

of 
Thermo- 

e 
•Sh 

•Sh 

g.§S  S 

-.1 

sill 

B 

•gH 

of 
Thermo- 

Western 
Declina- 
tion. 

•r  ^ 
c  3 

m 

0  , 

'5.2 
c  0 

oi 

Ol 

meters. 

'?  !3 
go 

Western 
Declina- 
tion. 

Is 

■2's  ~  £ 

^  0 

<^  S 

1  1 

0  s;  0  fe 

-in 

15  0  -  0 

0  0 

1 

meters. 

0^ 

— •  ° 

5s 

Sept.  1 2 

h       m         o         /         // 

(t) 

Sept.  1 2 

h       m 
0.      0 

•1068 

Sept.  1 2 

b       m 

(t) 

Sept.  12 

h       m 
0.      0 

0         0 
61  -6  63^5 

Sept- 1 4 

h         m 

19.    5 

0       /     // 
21.     0.     0 

Sept.  14 

h         m 

3.48 

•io5i 

Sept- 1 4 

fa        ra 

23.  59 

•01559 

t         m 

0 

0 

o.  i5  '21.    7.    0 

*«* 

I-    7 

•01362 

I.      0 

62  •864 -7 

19.  56 

20.  58.  10 

4.27 

•1060 

I.  35 

8.    0 

I.  55 

•1066 

8.58: 

•00602 

2.      0 

64  '0:65  '6 

21.  17 

21.    2.  i5 

4.46 

•io56 

4.    0 

3.  10 

*** 

i3.    0 

•00773 

3.    0 

65 -3  66^8 

23.  20 

7.  5o 

5.17 

•1067 

*«* 

4.30 

•1072 

21.    5 

•01433 

4.    0 

66^5 

68 -o 

(t) 

«*-» 

5.25 

3.  i5 

4-47 

•1069 

22.  14 

•01482 

9.    0 

67  •o 

68-6 

6.34 

•1067 

7.53 

I.  5o 

6.  i5 

•1076 

23.  12 

•01472 

21.    0 

62  -0 

62^8 

8.33 

•1074 

8.  i5  '         0.    5 

8.43 

•1075 

(t) 

10.    5 

•1073 

8.35    21.    I.    0 

9.    6 

•1087 

14.  53 

•1079 

8.  57    20.  57.  20 

9.  18 

•1079 

9.  17    21.    I.    0 

9.42 

•ic83 

18.  56 

•1084 

9.30 

20.  5q.  35 

10.    6 

ID.  36 

•1077 
•1081 

21.  i5 

•1073 

10.  25    21.    2.  i5 

10.47 

•1088 

, 

#** 

1 1.    0;           I.  10 

10.  58 

•io83 

23.    2 

•1076 

11.  55 

12.  25 

3.    0 
I.  20 

11.27: 
1 1.  46 

•1087 
■1079 

(t) 

12.40 
.3.    7 
14.    0 

4.    0 

12.    9 

•1087 

Sept- 1 5 

Sept- 1 5 

Sept.  1 5 

Sept- 1 5 

21.    0.    0 

*»* 

0.    0 

21.    7.40 

0.    0 

•1076 

0.    0 

•01559 

9.    0 

58^8 

60  "J 

20.  57.    5 

13.47 

•1077 

0.  i3 

8.  20 

0.  i5 

•io65 

*»-* 

21.    0 

57^5 

59^0 

14.38 

58.40 

*-**- 

0.  28 

7.  3o 

0.33 

•1079 

4.46 

•01412 

i5.  3o 

20.  58.  3o 
(t) 

17.    2 

•1086 

0.44 
1.26 

10.  10 
21.  12.  3o 

0.  54 

•1075 
(t) 

9.  3o 
9.48 

•01410 

•oi368 

18.  45    21.    3. '30 

19.47 

•1071 

2.    2 

20.  56.    0 

2.  10 

•1073 

10.  18 

•01390 

»»* 

*»* 

2.33 

21.    8.  20 

3.  i5 

•1071 

II.    6 

•oi3i8 

22.  10 

7.  20 

(t) 

22.  i3 

•io6g 

(t) 

2.  40 

2.  46 

3.  i5 

7.  5o 
10.  3o 

7.  20 

*** 

3.  40 

4.  10 
4.36 

•1082 
•1067 
•1060 

11.39 
12.  17 
12.48 
i3.  27 

•01395 
•01395 
•01208 
•01329 

Sept- 1 3 

Sept.  1 3 

Sept- 1 3 

Sept- 1 3 

(t) 

(t) 

(t) 

I.    0 

61  •5163  ^2 

3.  45 

8.  10 

5.  10 

•1074 

14.    6 

•oi325 

0.36 

21.    6.  10 

I.    0 

■1081* 

I.    0 

•01170* 

3.    0 

61  •8  63-0 

4.    0 

ii.3o 

5.  i5 

•1066 

*** 

4.57 
5.  52 

1.    5 

I.  40 

i.3o 
3.  25 

•1083 
•1072 

i.5o 
3.  29 

•01 236 
•01207 

9.    0 
21.    0 

61  -862  •g' 
58  -059  ^8; 

4.33 
4.46 

9.45 
II.  3o 

6.  42 

7.  0 

•1082 
•1066 

16.  22 

18.  17 

•oi55o 
r"oi562 
[•oi523 

6.35 

0.  20 

5.43 

•1086 

5.  45 

•01270 

4.54 

10.    5 

7.22 

•1084 

8.  12 

21.    I.  i5 

7.  21 

•1091 

8.    6 

•OI285 

5.  18 

g.40 

8.     I 

•1079 

22.  16 

•01660 

8.46 

20.  5g.  3o 

9.37 

•1077 

i3.    7 

(■•01410 
[•01 235 

5.42 

i3.  3o 

8.26 

■1086 

23.59 

•01657 

9.44 

20.  5g.    0 

II.  II 

•1086 

**«- 

8.54 

•1070 

II.  17 

21.    2.  i5 

17.    6 

•1088 

17.  10 

•01410 

6.36 

5.3o 

g.  26 

•io63 

16.  42 

0.  5o 

18.43 

•1082 

20.48: 

•01528 

7.10 

10.  10 

9.  52 

•1061 

17.44 

3.  10 

19.  55 

■1087 

22.  46 

•01470 

7.39 

21.    9.30 

10.  2g 

•io35 

18.58 

2.    0 

21.  25 

•1071 

(t) 

"#**- 

10.  43 

•io33 

22.  56 

12.40 

21.  3i 

•1077 

9.    6 

20.  57.  3o 

10.  52 

•1039 

23.  12 

II.  5o 

(t) 

22.    0 

22.  26 
22.41 

23.  10 

23.  21 

23.  46 

•1063 
•1067 
■1060 
•1068 
•1062 
•1061 
(t) 

9.22 

10.  10 

10.  39 

11.  0 
II.  i3 
II. 41 

21.    0.  3o 

*#» 

20.  54.  10 
42.  00 
5o.  40 
47.30 
54.  40 

10.  56 

11.  II 
II.  21 

11.  42 

12.  7 
12.  i3 
12.  3o 

•ic35 

•1044 
•1034 
•1026 
•io53 
•1048 
•1048 

' 

11.  57 

12.  22 

46.  20 
54.    0 

12.  3g 

•lo58 

Sept.  1 41 

Sept.  1 4 

.Sept- 1 4 

Sept.  1 4 

12.44 

■1054 

(t) 

(t) 

0.    0 

•01483 

1.    0 

61  ^8 

62^7 

12.  42 

56.  10 

12.  52 

•1060 

0.  20 

21.  II.    5 

0.  17 

•1069 

6.45 

•00925 

3.    0 

63^2 

647 

1 3.    0 

20.  44.  20 

i3.    0 

•io5o 

2.    0 

i3.    0 

0.49 

•io53 

9-47: 

•00869 

9.  10 

63^3 

65^0 

(t) 

1 3.  II 

•1070 

4.55 

I.  10 

i.3o 

■io56 

12.  i3 

•oog3o 

22.  35 

56  •o 

57^0 

14.  3o 

21.    3.  3o 

i3.  21 

•1066 

8.  5: 

0.    0 

1.58 

•io5i 

1.3.  45 

•01006 

14.  5i 

21. '  I.  5o 

14.  26 

■1071 

10.  3o 

2.    0 

2.36 

•1039 

20.    6 

■01418 

i5.  14 

20.  57.    0 

i5.  3o 

•I  06 1 

14.  14 

2.    5 

3.    7 

■io5i 

*** 

i5.  29 

58.    0 

15.45 

•io65 

For  tl 

le  Horiz 

ontal  !vnd  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

September  9, 

1 1,  i3 

incl  1 5.  ' 

The  tim 

es  of  both  tbe  Declination  and  Horizontal  Force  are  doubtful  to  the  amou 

ut  of  5  or  10  minutes. 

Septeml; 

er    1 0. 

The  Photographic  Trace  of  the  Declination  Magnet  was  too  faint  for  use 

• 

Sept 

2mber  i 

0.  The  times  of  the  Horizontal  Force  may  be  5  or  10  minutes  in  error. 

(Ixxx) 


Indications  of  the  Magnetojieters 


d 

e 

;e  in 
hole 
cted 
ire. 

0 

;   in 
hole 
cted 
lire. 

Eeadings 
of 

'    i 

ime. 

ce  in 
'hole 
cted 

jre. 

ime. 

e  in 
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;cted 
ure. 

V        Readings 
.=              of 

■\Vesteru 

■2H 

1^ 

"  ^  2^  5 
0  c  K  2 

-3  S 

C3  T^ 

Thermo- 
meters. 

1   i-l 

Western 
Declina- 

g «    |2-S  8  S. 

Co           «  .       fl    _ 

c  '0 

Thermo- 
meters. 

u 

Declina- 

fl   0 

i-s§e 

|m 

^^ni 

h% 

CsH  -tj   j  pN  "^ 

p'ji 

^& 

s°5£ 

§-XJ 

—  0  =^  ? 

li 

Pm  % 

fa  ^ 

5| 

tion. 

5§ 

OS   oS 

i  ^i 
1 

tion. 

5I 

0  * 

Sept.  1 5 

Sept-i5 

Sept.  1 6 

Sept.  1 6 

h       m 

0       I       II 

h        m 

h        ra 

b       m 

0 

° 

h         m 

0        /      // 

*li        ra 

b        m 

h       m 

0 

0 

15.45 

20.52.35 

16.  10 

•io52 

16.      0 

20.  59.  3o 

8.45 

•1070 

i5.5i 

53.  40 

18.      9 

•1042 

j 

»»« 

g.    6 

•1082 

16.    2 

5i.  20 

18.04 

•1021 

I18.45 

20.  58.  45 

g.  36 

■1073 

16.  14 

52.     0 

19.      4 

•io38 

*** 

\'o.    7 

•loqo 

16.  21 

50.45 

19.40 

•io5i 

20.    3 

21.    2.    0 

»»"« 

16.48 

20.  55.    0 

20.  l3 

■it)45 

S»K 

10.48 

•1072 

17.  14 

21.    0.  45 

*** 

20.  5o 

0.  i5 

*** 

17.  25 

20.  59.  3o 

21.  l5 

•io3i 

21.  i5 

4.  5o 

12.  17 

•1067 

17.42 

21.    I.  i5 

21.  26 

■1040 

21.45 

3.  40 

12.  34 

•1086 

18.    0 

7.40 

22.  26 

•io32 

22.  14 

8.    0 

12.  43 

•1079 

18.  12 

9.    0 

22.47 

•io5o 

22.  45 

7.25 

12.  56 

•1087 

18.  29 

6.  3o 

23.36 

•1020 

23.  20 

9.  10 

i3.  2g 

•1072 

18.59 

6.    0 

23.  59 

•1042 

(t) 

14.40 

•1073 

19.  20 

8.5o 

14.57 

•1080 

19.42 

3.  40 

i5.  i3 

•1070 

19.  5o 

6.  3o 

i5.  35 

•1080 

20.    0 

2.  5o 

■*»* 

20.  i3 

6.    0 

16.  17 

•1070 

20.  21 

5.    5 

»** 

20.  3o 

7.15 

18.38 

•1071 

20.  46 

8.  3o 

»** 

20.58 

8.    0 

20.  56 

•io55 

21.56 

q.  3o 

*** 

22.  21 

8.    o 

21.  45 

•1057 

22.  27 

10.  10 

22.  i3 

•1044 

22.  40 

9.    0 

**» 

22.  5i 

23.  6 
23.  21 

12.  45 

23.59 

•io58 

12.    0 
i3.    5 

Sept.  1 7 

Sept.  1 7 

Sept.  1 7 

Sept.  1 7 

23.48 

10.  10 

(t) 

0.    0 

•io58 

(t) 

1.    0 

5g  -2 

60  ^4 

23.  59 

II.    0 

0.  10 

21.  10.    0 

1.43 

•1046 

I.    0 

•01265* 

3.    0 

61  -o 

62-6 

0.  ^d) 

II.    5 

2.  46 

•1046 

1.36 

•01242 
•01 171 

g.    0 
20.    0 

62  •oi63  ^5 

Sept.  1 6 

Sept.  1 6 

Sept- 1 6 

Sept.  16 

I.    0 

g.  a 

3.    0: 

55  "SiSg  •o 

(t) 

(T) 

0.    0 

•01607 

I.    0 

59  -5 

61  -o 

I.  20 

11.  3o 

4.15 

•1064 

4.  26 

•00968 

21.    0 

55  •8|58  -3 

I.    0 

21.  10.  21* 

1.    0 

•1043* 

7.  10 

•01262 

3.    0 

60  ^462  •ol 

I.  3o 

g.    0 

5.  20 

•1047 

5.  1 5 

•00880 

22.    0 

56  •2,58  -3 

3.    0 

3.42* 

I.    6 

*io5o 

9.  i3 

•01207 

9.    0 

59-5 

61  "O 

3.    7 

3.    0 

*-#* 

**» 

23.    0 

56-8 

59-3 

4.    8 

0.  25 

-.■c  ^!r  •■!■:: 

10.  45 

•oi23o 

21.    0 

55-8 

57  -3, 

»** 

5.  45 

•1048 

6.47 

•00988 

4.  26 

I.  45 

I.  22 

•1057 

12.36 

•01022 

4.58 

21.    1.55 

6.    6 

•1071 

g.38 

•oio3o 

4.46 

0.  3o 

■**# 

12.  5o 

•01275 

5.  25 

20.  58.  10 

6.35 

•1049 

14.40: 

•01129 

5.  3o 

21.    0.35 

1.56 

•1045 

14.45 

•01376 

5.40 

54.  5o 

6.  40 

•io55 

18.  26 

•oi36i 

6.    0 

20.  57.30 

2.  17 

•1057 

1 5.  3o 

•01364 

6.    0 

59.  10 

6.46 

•io52 

22.  52 

•01690 

6.  40 

21.    I.    0 

2.  40 

•1046 

18.26 

•01612 

6.  20 

55.  35 

7.    5 

•io5g 

23.  59 

•01691 

7.  25 

0.    0 

3.  12 

•io58 

21.    8 

•01730 

6.45 

55.    0 

7.34 

•io52 

7.5. 

21.    I.    0 

(t) 

22.    4 

•01672 

7.    3 

57.    0 

*»* 

8.  i6 

20.  Sg.  20 

4.    0 

•1054 

23.  3o 

•01629 

7.  25 

49.  10 

8.    3 

•lo6q 

8.39 

21.    1.55 

4.17 

•io65 
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!    7.  3o 

5o.    5 

8.14 

•io58 
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20.  57.  10 

4.41 

•io52 
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8.  21 
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21.    0.  3o 

4.53 

•1060 

7.  55 

54.    0 

8.39 
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9.55 

20.  58.  25 

5.    6 

•io56 
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52.     0 
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10. 10 
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5.  18 
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5.36 
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5.  45 
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10.    6 
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21.    0.  10 

5.47 

•io55 

!    9.47 

56.    0 

**» 

12.     2 

20.58.    5 

6.  10 
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10.    0 

20.  55.  10 

II.  i5 

•1064 

12.32 

21.  II.  i5 

6.21 

•io53 

10.  40 

21.    0.  i5 

*»* 

12.  54 

21.    2.  10 

6.46 

7-    7 

•1068 
•1057 

12. 25; 

2.    0 

i5.  16 
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14.  10 

20.  57.  35 

(t) 

7.32 

•io65 

14.  5o 

2.3o 

16.26 
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The 

ndications 

are  taken  from  i. 

iC  sheet 

3  of  the  Photographic  Record,  except  where  an  as 

terisk  is  attached 

to  the  number,  in  which  instances 

they  are  ii 

ferred  from  obs£ 

rvation 

3  made  with  the  telescope  in  the  ancient  manii 

er.     The  Symbc 

1  **'*  denotes  that  the  magnet  has 

seen  genera 

lly  in  a  state  of  a 

gitation 

.    The  Symbol  (f)  denotes  that  the  register  has  fa 

iled  between  the 

preceding  and  follo-\ving  readings. 

The  Symb 

3I ;   attached  to  a 

time  di 

inotes  that  the  reading  will  apply  equally  well  tc 

a  considerable  i 

•ange  of  time  near  that  which  is 

■ecordcd. 

A  brace  denotes 

that  at 

this  time  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and  the  c 

ifference  of  the  numbers  included 

1 

by  the  brae 

B  shows  the  amoi 

int  of  th 

e  displacement. 

AT  THE  Royal  Orservatory,  GREEmvicn,  in  the  Year  18G1. 
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nber  19.  The  Pliotograpliic 

Trace 

Df  the  Declination  was  too  faint  for  use,  and  tlic  tiincs  of  the  Horizontal  F( 

)rco  are  somewhat  doubtful. 

September  20.  The  tim 

_'s  of  bot 

h  the  Declination  and  Horizontal  Force  may  be  in  error  to  the  amount  0 

■5  or  10  minutes. 

Greenwich  Observations,  1861. 
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The  indications 

are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  in 

fcrred  from  observations  made  with  tlie  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  tliat  the  magnet  has 

been  gener 

illy  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  lias  failed  between  the  preceding  anci  following  readings. 

The  Symb( 

A  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded. 

A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brae 

;e  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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are  taken  from  t 

le  sheets 

^  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  arc  in 

erred  from  obsc 

rvations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  genera 

lly  in  a  state  of  aj 

jitation. 

Tlie  Symbol  (t)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbo 

1  ;  attached  to  a 

time  dc 

notes  that  the  reading  will  ajijily  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.   J 

\.  brace  denotes  1 

hat  at  t 

his  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brae 

e  shows  the  amo 

unt  oft 

ic  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S61. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  Tlie  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement.  ^^^^_^_^^^^_^^^^,^_^_^___^_^,^^^_ 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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AT  THE  Royal  Observatory,  GREEmviCH,  in  the  Year  1861. 


(xciii) 


<v 

aj 

C    0  -3 

<u 

1     C    =^  T3      . 

i  ■'■  "o  a  'i 

aJ 

!  Readings 

0 

(J 

•"  3  S  ,• 

0 

aJ 

Readings 

a 

J  ^!        Western 

°  r,  t^  2 

1°     1 

a 

■■;  ^ 

11 

.Sofa 

cj  ?  t-  ti 

mi 

s 

0  "o 

!          of          i 
Thermo- 
meters. 

-J 
1=2 

AVestern 
Declina- 

^1 

aj   0 

9  cn 

g  ?  2;2 

^  0  ^  c 

IS 

b    '— 

S|S2 

S  '^  f-  n 
.=  i  0  t 

■3  =  -^  § 

IS 

of 
Thei-mo- 
metei-s. 

•    1:2 

j-ieciina- 

ci  *:  1  r/  ■«• 

Sh  V     t^^'  *-■ 

tion. 

-'i 

X 

5g 
1 

'1 

X    60 

.  •  a  1 
Ok* 

1 

tion. 

1 

1 

S  tc   >  to 

OS  cS 

Nov.  2 

Nov.  2 

Nov.  5  1 

Nov.  5 

Nov.  5 

Nov.  5 

h       m 

0        ;        II 

h         1,1 

h       m 

h         m 

0 

0 

h        m 

0       /       " 

h          m 

ll         m 

h        ni 

0        0 

l5.  3o    |2I.     2.  lO 

i3.    7 

•1102 

4.  55 

21.      2.     0 

4-47 

•iio3 

3.48 

f  -03210 
1  ^03408 

21.0 

49  -3  51  -2 

1 5.  5o 

I.      0 

***■ 

i 

6.  5o 

3.  i5 

6.    3 

■1097 

22.      0 

5o  •o;5i  •c 

♦  ** 

18.    6 

•...5 

'^^^ 

6.  45 

•logg 

6.  5o 

•03440 

23.     0 

5o  "6  52  M 

17.    0 

2.     0 

iq.     7 

•1116 

9.    0 

1.    0 

*** 

7.  12 
7.48 

•logS 
■I  101 

9-    7 
12.    0: 

•03460 
•o3566 

18.  24 

21.     2.45 

19.  3o 

•1109 

11.  3o 

2.     0 

^--:v* 

i5.  45 

•03825 

-*** 

*»* 

17-    0: 

21.      1.25 

9.40 

•logg 

22. 5o: 

•04100 

20.  45 

20.  5q.    0 

20.    3 

•iii3 

21.    0 
23.  5o 

20.  57.  10 

2  1.    8.35 

i3.  35 

•nog 

23.  5g 

•04og5 

22.    0 

20.  59.30 

22.    8 

•I  104 

(t) 

16.  12 

•II17 

23.  Sg 

21.    6.    0 

20.  5q 

•I  104 

18.46 

•1110 

'            1 

22.01 

-iog6 

*-  * -a:- 

Xov.  3 

Nov.  3 

Nov.  3 

Nov.  3 

0.    0 

21.    6.    0 

0.    0 

•I  104 

0.    0 

•04130 

8.40 

47-3 

0O-2 

22.  46 

•1  io3 

0.  40 

7.  25 

*** 

4.    0 

■03942 

21.    0 

41  -0 

45  -0 

«*iS 

i.3o 
I.  5i 

6.45 
7.40 

1.35 

■I  1 10 

*** 

10. 3o; 

•03725 

■o3g4o 

23.  Sg 

-1 100 

17.  0 

3.  25 

3.  10 

3.  12 

•I  106 

r  ^04200 
1 -03880 

Nov.  6 

Nov.  6 

Nov.  6 

Nov.  6 

7.  i5 

0.  3o 

■»«» 

(t) 

0.    0 

•1100 

0.    0 

•04090 

0.     0 

01  •o 

02^7 

II.  3o 

0.    0 

4.46 

■in3 

23.  59 

•03942 

0.  5o 

21.    g.    0 

*#■* 

I.    0; 

•04070 

I.    0 

02  •o 

53  •S 

17.    0 

3.    0 

**-* 

I.  i5 

7.    0 

1.55 

■1100 

10.  1 5 

-o358o 

2.      0 

53  •o 

04  '2 

19.    0 

21.    2.    0 

6.36 

■1112 

2.    6 

7.    0 

»s* 

i3.  3o: 

-o3555 

3.    0 

53  ■■] 

54  •s 

20.  23 

20.  59.    5 

10.  42 

*** 
•iii3 

2.36 
3.    0 

5.  10 

6.  0 

2.5l 

•1 106 

23.  5g 

-04005 

4.  0 

6.    0 

53  •g 
55  -o 

54^8 
55  •■] 

21.  45 

2  1.    0.  3o 

*** 

5.  29 

2.    0 

3.42 

•iio3 

g.    0 

55-3 

56  •o 

23.  59 

6.45 

12.  23 
12.  46 

•1117 

•1 114 

*** 

6.    0 

7-i5: 
8.    8 

2.  5o 

1.    0 

21.    0.40 

4.    6 
5.45 

•logg 

**» 

•1101 

12.    0 
18.    0 
20.    0 

55  •! 

49-5 
48^1 

00  •■] 
52  -c 
5o  '7 

14.31 

■I  120 

9.    2 

20.  54.  3o 

*  ■** 

21.    0 

48  -oSo  -S 

17.  12 

■1127 

10.  10 

20.  59.30 

8.    7 

•1099 

22.    0 

48  ^0  50  -7 

19.35 

•1126 

11.  45 
i5.  i5 

21.    0.  i5 
2.55 

8.  3g: 
9-    4 

•1094 
•1 102 

23.    0 

48  ^751  -2 

20.  5o 

•II18 

*** 

»** 

*■** 

ig.  i5 

21.    2.    0 

10.  26 

•logg 

21.47 

•II16 

*** 

20.  14 

20.  5q.    0 

i5.  43 

*** 
•1 1 15 

23.    5 

■1106 

»»* 

»** 

23.  5q 

•I  100 

I21.44 

2  1.     0.  10 

17.  35 

•1 1  23 

22.  20 

•>       - 

*** 

1 

iSov.  4 

Nov.  4 

Nov.  4 

Nov.  4 

««* 

ig.  40 

•1123 

0.    0 

21.    6.  5o 

0.    0 

•iio5 

0.    0 

•03942 

1.    0 

45-8 

47  "q' 

23.  3o: 

10.     0 

*** 

0.  20 

7.25 

2.    0 

•iiio 

3.    0 

•03710 

3.    0 

48  -2 

5o  •!' 

■*-»* 

20.  46 

•1107 

3.40 

21.    2.  3o 

3.57 

•I  100 

8.    0: 

•03241 

q.    0 

5o-8 

52^3 

23.  59 

9.  10 

***■ 

9. 3o: 

20.  59.  40 

*«* 

14.    0 

•o3i6o 

21.  10 

52  -0 

53  ■ij 

21.45 

•1  loq 

14. 10 

21.    0.  3o 

7.36 

•1114 

17.15 

•o3i8o 

1 

»** 

20.  0 

20.  59.    0 

*** 

21.0 

•o3i8o 

23.  5q 

•1082 

20. 45 

59.  3o 
(t) 

14.20 

•I  1 13 

*** 

(t) 

Nov.  7 

Nov.  7 

Nov.  7 

Nov.  7 

18.  17 

•I  1 14 

0.    0 

21.     9.  10 

0.    0 

•1082 

0.    0 

-04005 

0.    0 

5o^3 

02  -2 

21.    6 

•iioo 

1 

(t) 

*** 

0.  45 

-04030 

1.    0 

5i  •702  -i 

(t) 

I.    0 
I.    9 

1.32 

10.    0 

7.  5o 

8.  20 

0.  36 

I-    7 

1.  21 

•1081 
•ioS5 
•1078 

2.    0 

4-35: 

5.38 

-o3q6o 
•03735 
•03768 

3.    0 

g.  10 

21.0 

04  •2'55  •© 

04  •!  55  •o 
46  •OJ49  •o 

Nov.  5 

1 
Nov.  5 

Nov.  5 

Nov.  5 

(t) 

(t) 

(t) 

1.    0 

54 '8  55  -2 

1.55 

6.    5 

*-*-« 

6.  16 

•03645 

I.  i5 

21.    5.    5 

0.56 

•I  107 

I.    0 

•o3ioo 

3.    0 

36  -3  56  -3] 

2.    9 

8.    0 

2.    5 

•10S6 

6.3o 

•o38o5 

1 

2.42 

3.    0 

**» 

f  -03125 
I  -03250 

9.    0 

54  -0 

55^5 

2.  40 

6.    0 

-:*:■** 

6.45 

•03620 

! 

»#* 

2.43 

•I  100 

20.    0 

4P"4 

5i  -0 

3.    0 

10.35      2.36 

-1080 

7.  12 

•o356o                         1 

***                  1 

1 

For  the  Horizc 

ntal  and  Vertical  Forces,  inc 

reasing  readings  denote  inc 

reasing  forces. 

(xciv) 


Indications  of  the  Magnetometers 


1 

ll 

(1> 

flj 

a  ^  -a     1 

(U 

.0  ^  'g   .  1 

<V 

Readings 

q5 

<u 

OJ 

a  i>  'a       1 
■"■Ti  <"  ^ 

V 

Readings 

Western 
Declina- 
tion. 

rizontal  Force 
irts  of  the  wh 
.  F'.  uncorrecl 
r  Temperatur 

rtical  Force 
irts  of  the  whi 
.  F.  uncorrecl 
r  Temperatur 

u 

of 
Thermo- 
meters. 

5S 

Western 
Declina- 
tion. 

a 

rizontal  Force 
irts  of  the  vh 
'..  F.  uucorrect 
r  Temperatur 

a 

Qj  0 

rtical   Force 
irts  of  the  ■wh( 
.  F.  uncorrecl 
r  Temperaturi 

a 

a  S 
'V  0 

0  0 

of 
Thermo- 
meters. 

PR  tS 

uj  a 

a  6c 

k!  a 

S 

'^ 

jg&W<g 

1 

^n.>^ 

S 

,         C3 

5^ 

V.  =3 
OS 

^ 

S 

0   fthEjoS 

s 

sp-^a 

S 

Ss 

Nov.  7 

Nov.  7 

Nov.  7 

Nov.  8 

Nov.  8 

Nov.  8 

Nov.  8 

h        ra 

0      /      ll 

h       ra 

h       m 

h        m 

0 

0 

h       m 

0      t      II 

h        m 

h       m 

h       m 

0 

0 

3.  3o 

21.    8.  40 

2.56 

•1088 

8.  i5 

•o36i6 

(t) 

0.    0 

•1075 

0.    0 

•04270 

1.      0 

48^0 

5o  'o 

3.  5o 

21.  10.    0 

»** 

9.    0 

•o356o 

I.      0 

21.     5.24* 

0.  17 

•1067 

1. 15: 

•04360 

3.    0 

5i  -3 

52^7 

4.  5o 

20.  59.    0 

3.47 

•io83 

10.  5o 

•o358o 

i.5o 

6.45 

*** 

4. 17 

•04140 

9.    0 

52  -o 

53-0 

5.  10 

21.     2.     0 

*** 

12.    0 

•o35 1 2 

2.    5 

7.15 

I.  46 

•1077 

g.  i5: 

•03724 

21.  14 

43^0 

45-5 

5.24 

6.  10 

4.40 

•1061 

17.    0 

•o385o 

2.  22 

5.  3o 

-*** 

1 5.  45 

•o3gg5 

5.35 

I.   0 

4.  5o 

•1070 

20.    0 

•04000 

2.46 

5.40 

3.    5 

•1075 

20.  3o 

•04370 

5.  42 

21.    3.  3o 

*-** 

22.  54 

•04235 

3.  5i 

I.  40 

3.17 

•1079 

(t) 

6.    2 

20.  58.    0 

5.  16 

•1068 

23.  59 

•04270 

4.    6 

21.    2.  10 

-*■  *  * 

6.  iq 

21.  14.    0 

5.27 

•io56 

4.30 

20.  45.  5o 

3.56 

•1062 

6.36 

20.47.  i5 

5.  35 

•1073 

5.  i5 

21.    1 .  45 

(t) 

6.  41 

53.  3o 

5-49 

•loSg 

5.56 

20.  58.  5o 

4.  35 

•1088 

6.55 

43.  20 

6.  16 

•io65 

6.17 

21.    0.40 

4-38 

•io83 

7.10 

49.    0 

6.27 

•1026 

7.  11 

20.  5o.  5o 

4.46 

•1087 

7.  20 

44.  3o 

6.38 

•1043 

7.43 

54.  20 

*** 

7.40 

54.    0 

6.46 

•io32 

8.    5 

49.  1 5 

5.  10 

•I07g 

7.  53 

5i.    0 

7.    5 

•1047 

8.  19 

53.  3o 

5.46 

•1079 

8.    3 

55.  3o 

7.13 

•1029 

8.44 

5i.    0 

6.23 

•1075 

8.  10 

20.  54.    0 

7.  22 

•1048 

9.    2 

55.    0 

6.47 

■1078 

8.3o 

21.    0.    0 

7.38 

•io36 

9-  '9 

52.  3o 

7.    6 

•1089 

8.44 

20.  55.  10 

7.  5o 

•1061 

9- -59 

54.  3o 

7.35 

•1086 

8.53 

55.  10 

8.    6 

•1048 

9.  52 

20.  53.  3o 

7.46 

•1079 

9.    2 

53.    0 

8.  20 

•io65 

10.33 

21.    0.  i5 

8.    0 

•io85 

9.  i5 

56.    0 

8.40 

•io55 

II.  i5 

0.  40 

8.34 

•1073 

9.45 

20.  56.    0 

8.52 

■1046 

(t) 

8.45 

•1077 

10.  i3 

21.    0.20 

9-    7 

•1062 

21.  14 

0.  33* 

9.    0 

•io6g 

10.35 

I.    0 

9.  26 

•1054 

9-  17 

•1075 

10.  55 

4.    0 

10.    3 

•1072 

9.31 

•1073 

II.  10 

i.i5 

**« 

9.  5o 

•1080 

II.  3o 

21.    2.20 

10.  43 

•1076 

*»* 

12.    0 

20.  53.    0 

II.    6 

•1064 

11.37 

•logo 

i3.    0: 

21.    i.5o 

11.47 

•logS 

11.48 

•1087 

14.54 

2.    0 

**» 

-*** 

12.27 
13.43 

•1096 
•1094 

i5.  5o 

6.    0 

*** 

12.  16 

12.  27 

•1090 
•1096 

14.47 

•I  100 

*** 

16.25 

3.    0 

12.55 

•1082 
#** 

16.25 

•1097 

*** 

17.  25 

7.30 

14.    0 

•io83 

18.  20 

•1107 

18.  0 

7.    0 

14.    8 

•1088 

-**■* 

18.  10 

4.40 

14.35 

•io83 

20.  3 

21.  14 

•I  106 

•logg 

19.  10 

19.29 

14.    0 
II.  10 

16.    3 
16.  20 

•1088 
•logg 

Ct) 

*** 

**» 

Nov.  9 

Nov.  9 

Nov.  g 

Nov.  9 

20.  25 

7.    0 

17.    7 

•1089 

(t) 

(t) 

(t) 

I.    0 

45-8 

47-0 

20.40 

8.  3o 

*** 

I.    8 

21.    7.  10 

I.    0 

•'°94* 

I.    0 

•04357* 

3.    0 

47  7 

49-8 

21.  10 

6.    0 

17.42 

•1099 

1.45 

6.  3o 

I.    5 

•logg 

2.  i5 

•04352 

9.    0 

49  "0 

5i  ^5 

21.28 

8.    0 

»**• 

3.    0 

21.    6.    0 

*** 

7.    0 

•03960 

22.  40 

47  •o 

48  •o 

*** 

ig.    3 

•1073 

3.28 

20.  59.30 

2.17 

•I  100 

12.  i5: 

•o38io 

22.  II 

2.    0 

ig.  i5 

•1077 

4. 3o: 

*** 
21.    3.    0 

3.  18 

•Io8q 

*** 

19.  0 
22. 45 

•04055 
•04136 

23.     0 

6.    0 

20.  46 

•1070 

5.  5o 

I.  20 

3.56 

•logi 

23.  59 

•04120 

23.  10 

4.    0 

21.  27 

•io8g 

9.55 

2.    0 

5.    3 

•1104 

23.59 

10.    0 

22.    6 

22.  i5 

23.  5g 

*** 

•1080 

•1087 

*** 

•1075 

10.45 

11.  16 

12.  i5 
i3.  i5 
i5.    5 

21.    I.    0 

20.  54.  3o 

21.  1.    0 
2.    0 
0.    0 

9.54 

10.  56 

1 1.  40 

*** 

•I  107 

*** 

•iio5 
■nil 

'         1 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  ast( 
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umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner 
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been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  fa 

iled  between  the  precedii 

ig  and  following  readings. 
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0  a  considerable  range  c 
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AT  THE  KOYAL  OBSERVATORY,   GREENWICH,   IN  THE  YeAR   18G1. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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1.    0 

8.35 

•1094 

(t) 

3.54 

I.  35 

2.  i3 

•1097 

6.    0 

•o3g2i 
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21.    1.    0 
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•1094 
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20.  3o 
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•1112 

6.46 

3.  10 

5.26 
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(t) 

20.  5o 

20.  5g.    0 
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•iio5 

6.52 

21.    4.    5 

5.43 

■log2 
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21.    4.  3o 

*** 

7.10 
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22.  45 

3.25 

21.  29 
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8.  25 
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*** 

23.      5 

6.    0 

*** 

8.46 

0.   0 

7.48 

•1078 

23.  45 

6.  40 
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9.  16 

21.     0.      0 

*#* 

Ct) 

22.56 

•nog 

9.  35 

20.  57.  5o 

9.  i3 

•iog7 

*** 
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9.  5o 
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23.  59 

•1 1 13 
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10.  28 
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Dec.  4 

Dec.  4 
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21.    4.  10 
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0.    0 

•iii3 

(t) 

0.    0    . 

f3  •o  45  -3 

12.55 

..45 

14.41 

•iog5 

0.  55 

1.  10 

21.    6.  3o 
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(t) 
•I  106* 

0.  26 
3.45 

•04306 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  nu 

mber,  in  which  instances 

they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.     The  Symbol  ***  dene 

tes  that  the  magnet  has 

been  generally  in  a  stale  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding 

I  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  oft 

inie  near  that  which  is 

recorded.     A  brace  denotes  tliat  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Declina- 
tion. 
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Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 
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?  a 

Readings 

of 
Thermo- 
meters. 
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VU-J 

0  g 
s 

Western 
Declina- 
tion. 

s 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

a 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 
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Mean  Solar  Time. 
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18.    0 

46   •1:47   '° 

**» 

10.    7 

•1098 

3.35 

•03642 

9.  0 

49"' 

5i  -5 
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9.    0 

10.  21 

•1091 

3.55 
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5.    0 

19.35 

•1 1 1  1 

6.35 

20.  5o.  3o 

i3.  i3 

•1099 
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21.    1 .  40 

*#* 

8.  40 

35.  3o 

1 8.  21 

•I  1 1 1 
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0.  10 
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1 
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55.30 
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0.  10 
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1 
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•04281 
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i.3o 
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For  the  Hori 

zontal  and  Vertical  Forces,  increasing  readings  ( 

enoto  ir 

icreasing  forces. 
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Indications  of  the  Magnetometers 
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•04264 

9.52 
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9.46 
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Tlie 

indications  are  taken  from  the  sheets 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G1. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  nu 

mber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  .S3mbol  ***  deno 

tes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  precedin 

g  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  0 

'  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference 

of  the  numbers  included 

by  the  brace  shows  the  nmonnt  of  the  di'^placemcnt. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Observations  of  the  Magnetic  Dip, 


From  the  beginning  of  the  year  1861  to  October  9,  the  observations  of  the  Magnetic  Dip  were  made  with  the 
instrument  by  Robinson  used  in  preceding  years,  and  described  in  the  vohime  of  Greenwich  Magnetical  and  3Ieteorological 
Observations  for  1847,  and  in  preceding  vohnnes.  With  tliis  instrument  are  used  four  nine-inch  needles,  two  of  which, 
marked  A  and  A  2,  were  made  by  Barrow,  and  two,  marked  A  1  and  A  3,  were  made  by  Dent.  In  the  t;i!)ular  statement 
of  the  values  of  the  Magnetic  Dip  these  needles  are  called  Barrow  A  and  Barrow  A  2,  and  Dent  A  i  and  Dent  A  3. 

From  October  22  to  the  end  of  the  year,  the  observations  were  made  with  a  new  Dip  Instrument,  constructed  by 
Messrs.  Trou-^hton  and  Simms  from  plans  furnished  by  the  Astronomer  Royal,  and  which,  for  distinction,  is  subsequently 
called  Airy's  Instrument.     The  following  description  will  probably  suffice  to  convey  an  idea  of  its  peculiarities. 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and  the  general  arrangement  of  the 
relieving  apparatus,  are  precisely  tlie  same  as  those  in  Robinson's  and  other  needles.  But  the  form  of  the  observing 
apparatus  is  greatly  modified,  in  order  to  secure  the  following  objects  : — 

I.  To  olitain  a  microscopic  view  of  the  points  of  tlie  needles,  as  in  the  instruments  introduced  by  Dr.  Lloyd  and 

Major-Gencral  Sabine. 
II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state  of  vibration. 
III.  To  have  the  means  of  observing  needles  of  different  lengths. 

rV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from  the  side  opposite  to  the  observer's 
eye,  so  that  the  light  may  enter  past  the  point  of  the  needle  into  the  object  glass  of  the  microscope,  forming 
a  black  image  of  the  needle-point  in  a  bright  field  of  view. 
V.  To  give  facility  for  oljserving  by  day  or  night. 
With  these  views,  the  following  form  is  given  to  the  apparatus  : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The  base  of  the  box,  two  vertical  sides, 
and  the  top,  are  made  of  gun-metal  (carefully  selected  to  insure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane 
of  vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the  observer  is  firmly  fixed  ;  it  is 
hereafter  called  "  the  graduated  glass-plate."  The  other  glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the 
needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and  is  as  nearly  as  possible  in  the  line 
of  the  axis  of  the  needle,  supported  on  two  bearings  (of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the 
other  being  upon  a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm,  about  1 1  inches 
lono-,  or  rather  two  arms,  projecting  about  5i  inches  on  each  side  of  the  axis.  Each  of  these  projecting  arms  has  a  long 
openino-,  or  slot,  about  i  inch  wide,  extending  from  the  neighbourhood  of  the  center-work  nearly  to  the  end  of  the  arm. 
Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to  the  axis  of  the  needle,  and  is  firmly  fixed 
liy  a  shoulder-bearing  on  one  side  of  the  arm,  and  a  circular  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on 
the  other  side  of  the  arm.  The  microscope  can  thus  be  fixed  at  any  distance  from  the  central  axis,  within  the  limits  of  the 
length  of  the  projecting  arm. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as  contains  the  object-glass  and  the  field- 
class.  Upon  the  plane  side  of  the  field-glass  (which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is 
eno-raved  by  etching  with  fluoric  acid.  The  olject-glass  is  so  adjusted  that  the  image  of  the  needle-point  is  formed  upon 
the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines  can  be  used  for  observing  the  needle  in  a  state  of  vibration  ; 
and  one  of  tliem  being  adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  (to  be  mentioned). 
All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate,   and  there  it  carries  another 
transverse  arm  parallel  to  the  former  and  generally  similar  to  it.     In  each  part  of  this  slides  a  short  eye-piece,  carrying 
the  eye-glass.     Thus,  reckoning  from  the  observer's  eye,  there  are  the  following  parts  : — 
(i.)  The  eye-glass. 
(2.)  The  graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this  part  of  the  glass,  whatever  be  the 

adjustnient  of  the  microscope). 
(3.)  The  field-glass,  on  the  further  surface  of  which  the  parnllel  lines  are  engraved. 
(4.)  The  object-glass. 
(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 
(7.)  The  illuminating  reflector,  to  be  described  hereafter. 
The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  of  the  graduated  circle. 
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The  "raduatious  of  the  circle  (wliose  diameter  is  about  gj  inches)  are  etched  on  the  inner  surface  of  the  graduated 
glass-plate.  These  divisions  (as  well  as  the  parallel  lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and 
regular,  and  are,  I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal,  which  carries  the  transverse 
arms  supporting  the  microscope-bodies,  carries  also  two  arms  with  verniers  for  reading  their  graduations.  These  verniers 
(being  adapted  to  transmitted  light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of  the  verniers  is 
very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated  glass  plate  (towards  the  observer),  and  which  has 
there,  as  already  stated,  two  arms  for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  are  the  radii  of  a  circle,  which  can  be  fixed 
in  position  by  a  clamp,  attached  to  the  gun-metal  casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow- 
motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms  carrying  the  microscope  eye-glasses, 
the  two  arms  caiTying  the  verniers,  and  the  two  arms  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by 
means  of  a  button  on  the  external  side  of  the  graduated  glass-plate  :  or  is  moved  slowly  by  means  of  the  slow-motion  screw 
just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of  the  removeable  glass  plate,  there  are 
supports  for  the  axis  of  a  metallic  circle  turning  in  a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four 
slotted  radii,  and  in  these  slots  or  openings  there  slide  small  fi-ames  carrying  prismatic  glass  reflectors,  each  of  which  can 
turn  on  an  axis,  in  the  plane  of  the  circle,  but  transverse  to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of 
sending  light  through  the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  are  for  sending  light  past  the 
ends  of  the  needle  through  the  microscopes,  and  therefore  require  adjustment  on  change  of  needle  and  corresponding  change 
of  position  of  microscopes.     The  circle  can  be  turned  by  a  small  winch  near  the  observer's  hand. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of  rotation.  Its  rays  fall  upon  the  glass 
prisms,  and  each  of  these  is  adjusted  by  turning  on  its  axis  to  throw  the  reflected  light  irr  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate  admitting  of  rotation  in  azimuth  :  the 
plate  is  graduated  in  azimuth,  and  verniers  are  fixed  to  the  gun-metal  tripod  stand.     The  gas-pipe  is  led  down  the  central 
vertical  axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 
The  needles  which  are  used  with  this  instrument  are — 

B„  a  plain  needle ~| 

Bj,  a  plain  needle leach  9  inches  long. 

B3,  a  loaded  needle  with  adjustible  load  ....  J 

Ci,  a  plain  needle "i 

C2,  a  plain  needle leach  6  inches  long. 

C3,  a  loaded  needle  with  adjustible  load  ....  J 

D„  a  plain  needle 1 

Dj,  a  plain  needle leach  3  inches  long. 

D3,  a  loaded  needle  with  adjustible  load  . . I 

To  change  adjustments  from  the  use  of  needles  of  one  length  to  those  of  another  length,  it  is  necessary  to  change  the 
positions  of  the  microscope  bodies,  the  microscope-eye-glasses,  the  microscope-reflectors  (in  respect  of  radial  distance),  .ind 
the  same  reflectors  (in  respect  of  inclination).  At  each  observation,  it  is  necessary  to  turn  the  circle  which  carries  the 
reflectors ;  but  this  is  the  work  of  an  instant. 


Greenwich  Observations,  1861. 
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Observations  of  the  Magnetic  Dip, 


Magnetic  Dip,  observed  at  the  Eotal  Observatoet,  Greenwich,  with  Robinson's 

Dip  Apparatus,  in  the  Year  1 86 

I. 

Day  and 

Day  and 

Approximate  Hour, 

Needle. 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

Magnetic  Dip. 

Observer. 

1861. 

1861. 

d         h 

0        / 

d          h 

°       / 

January       8.  22 

Barrow  A  2 

68.  27  'oo 

t  d 

May           20.    1 

Dent  A  i 

68.  19  -5o 

T  D 

II.  23 

Dent  A  3 

68.  26-25 

T  D 

24.    0 

Barrow  A  2 

68.  3i  -25 

T  D 

i5.  22 

,,     A  I 

68.  18  -co 

T  D 

28.    0 

Dent  A  3 

68.27  75 

T  D 

17.    0 

Barrow  A  2 

68.  29  -oo 

T  D 

3o.    0 

,,     A  I 

68.  18-75 

T  D 

23.     I 

Dent  A  3 

68.28  -00 

T  D 

29.    I 

,,     A  I 

68.  iq  -5o 

T  D 

June             4.    I 

Barrow  A  2 

68.  3i  -25 

T  D 

3o.  21 

Barrow  A  2 

68.  28-00 

T  D 

6.    1 

Dent  A  3 

68.22  -50 

T   D 

February     4.  2 1 

Dent  A  3 

68.26-75 

T  D 

July            1 5.    I 

Dent  A  i 

68.  14  -5o 

T  D 

5.  22 

,,     Ai 

68.  19  -So 

T  D 

i5.    2 

,,    A3 

68.28-25 

T  D 

8.21 

Barrow  A  2 

68.  3o  -25 

T  D 

23.    0 

,,    A  I 

68.  14  -00 

T  D 

i3.  21 

Dent  A  3 

68.  26  -00 

T  D 

23.     1 

Barrow  A  2 

68.32  -25 

T  D 

19.    0 

,,     Ai 

68.  19  -So 

T  D 

29.  22 

Dent  A  3 

68.31  -5o 

T  D 

21.    0 

Barrow  A  2 

68.32  -5o 

T  D 

29.  23 

,,     Ai 

68.15-75 

T  D 

27.  22 

Dent  A  3 

68.  29  -00 

T  D 

29.  23 

Barrow  A  2 

68.  33  -00 

T  D 

March          5.    0 

Barrow  A 

67.  58  -oo 

H 

August        5. 23 

Dent  A  3 

68.25-25 

T  D 

19.  22 

Dent  A  i 

68.  18  -5o 

T  D 

26.23 

Barrow  A  2 

68.  32  -00 

T  D 

September  6.    0 
10.  22 

Dent  A  I 
Barrow  A  2 

68.  12  -oo 
68.31  -So 

T  D 
T  D 

April           3. 22 

Dent  A  3 

68.  27  -25 

T  D 

12.    0 

Dent  A  3 

68.28  -00 

T   D 

10.  22 

,,    At 

68.  19-50 

T  D 

14.    I 

,,    A  I 

68.  14-25 

T  D 

17.  23 

Barrow  A  2 

*68.  32-25 

T  D 

16.  22 

Barrow  A  2 

68.  3o  -5o 

T   D 

19.    I 

Dent  A3 

68.  27  -75 

T  D 

25.2  1 

Dent  A  3 

68.  26 -50 

T   D 

23.     I 

,,     A  I 

68.  20  -25 

T  D 

3o.  22 

,,    Ai 

68.    7  -75 

T  D 

25.  23 

Barrow  A  2 

68.33  -25 

TD 

October        1.  23 

Barrow  A  2 

68.  2q  -25 

T  D 

May             3.    i 

Dent  A  3 

68.26-75 

T  D 

9-    I 

Dent  A  3 

68.  28-75 

T  D 

Tbe  initials  T  D  and  H  are  those  of  Mr.  Downs  and  Mr.  John  Howe  re 

spectively. 

Monthly  Means  of  Magnetic  Dips,  at  the  Royal  Observatory,  Greenwich,  with  Robinson's  Dip  Apparatus,  in  the  Year  1861. 

Month, 

Barrow, 

Number  of 
Obser- 

Dent, 

Number  of 
Obser- 

1 

Barrow, 

Number  of 
Obser- 

Dent, 

Number  of 
Obser- 

1861. 

A. 

vations. 

A  I. 

vations. 

A  2. 

vations. 

A3- 

vations. 

January 

0        1 

68.  18-75 

2 

1          68.28-17 

3 

68.  27  -13 

2 

February 

68.  19  -5o 

2 

68.31-38 

2 

68.  27  -25 

3 

March 

67. 

58-00 

I 

68.  18 -So 

I 

68.  32  -DO 

I 

,  . 

April 

68.  19  -88 
68.  19  -i3 

68.  I  +  -75 

2 

j         68.  32  -75 

2 

68.  27  -5o 
68.27  '25 
68.  22  -5o 
68.  29-88 
68.25-25 

2 

]\Iay 

2 

1         68.  3i  -25 

I 

2 

3 

68.31-25 
68.  32  -5o 

1 
2 

1 
2 

July 

August 

I 

September 

68.  11  -33 

3 

68.  3 1 -co 

2 

68.  27  -25 

2 

October 

'  * 

68.29-25 

1 

68.  28-75 

I 

Mean  .... 



•• 

68.  17  -41 

i5 

68.31  -06 

i5 

68.  26-97 

16 

For  this  table  the  monthly  means  have  been  fonncd  without  reference  to  the  hour  at  which  the  observation  was  made  on  each  day,  as  in  preceding  yet 

ITS  no 

certain  diiference  was  found  between  observations  taken  at  2i'>  and  at  3". 

• 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S61. 


(cxv) 


Magnetic  Dip,  observed  at  tlie  RorAL  Obsertatory,  Greenwich,  with  Ainv's  Dip  Apparatus,  in  the  Year  1861. 


Day  and 

Approximate  Hour, 

:86i. 


Needle. 


Length 

of 
Needle. 


Magnetic  Dip. 


Observer. 


Day  and 

Approximate  Hour, 

1861. 


Needle. 


Length 

of 
Needle. 


llagnetic  Dip. 


Observer. 


October 


d   b 

21.  22 

B2 

22.  22 

B2 

23.  0 

B  I 

23.  22 

B2 

24.  0 

Bi 

24.22 

B2 

25.  0 

B  I 

25.  22 

B2 

26.  0 

Bi 

27.  22 

B  1 

28.  0 

B2 

28.  22 

Bi 

2g.  0 

B2 

29.  22 

B2 

3o.  0 

Bi 

3o.  22 

B  I 

3i.  0 

B2 

9  inches 

9  .. 

9  •. 

9  " 

9  .. 

9  ,y 

9  .> 

9  » 

9  '. 

9  » 

9  » 

9  " 

9  " 

9  >. 

9  ;' 

9  .. 

9  » 


68.  18.36 
68.  18.59 
68.  17.55 
68.  12.09 
68.  14.  24 
68.  22.  5 
68.  26.  12 
68.  II.  25 
68.  17.30 
68.  13.39 
68.  20.  22 
68.  10.  9 
68.  i5.  o 
68.  20.  57 
68.  14.  3o 
68.  16.48 
68.  10.    8 


H  c 

H  0 

H  c 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 

H  C 


d      h 

November  ig.  22 

20.  22 

21.  22 

December    5.    o 

6.  22 

10.    I 

10.  22 

11.  o 

i3.  22 

14.    2 

17.  23 

18.  o 
ig.  o 
21.  o 
21.  I 
23.     o 


B3 

B3 

B3 

C  I 

C2 

Ci 

Ci 

C2 

C2 

Ci 

Ci 

C2 

Ci 

Ci 

C2 

C2 

9  inches 

9  » 

9  >. 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 

6  „ 


68.  17.  2 
68.  16.  40 
68.  21.  47 

68.  18.56 
68.26.36 
68.  17.  8 
68.  10,  3i 
68.  i5.  23 
68.  11.55 
68.  10.  41 
68.  15.57 
68.  9.  16 
68.  i5.  5 
68.  11.38 
68.  16.  29 
68.  i3.    9 


H  c 
H  c 
H  C 

II  c 

H  C 

H  C 

H  C 

H  C 

n 

N 
II  C 

N 
N 
N 
N 
H  C 


November  22.  A  damp  day. 

The  initials  II  C,  N,  and  H  are  those  of  Mr.  Henry  C.  Criswick,  Mr,  W.  C.  Nash,  and  Mr.  John  Howe  respectively. 


Monthly  Means  of  RIagnetic  Dips,  at  the  Roi'al  Observatory,  Greenwich,  with  Airy's  Dip  Apparatus,  in  the  Year  1861. 


Month, 
1861. 


October  . . 
November 
December 


Bi, 
9-inch  Needle. 


68.  16.  23 


Number 

of 
Obser- 
vations. 


B  2, 
9-inch  Needle. 


68.  16.41 


Number 

of 
Obser- 
vations. 


B3, 
9-inch  Needle. 

O  f         ft 

68.  18.  29 


Number 

of 
Obser- 
vations. 


6-ineh  Needle. 


68.  14.  17 


Number 

of 
Obser- 
vations. 


C2, 
6-inch  Needle. 


68.  l5.  28 


Number 

of 
Obser- 
vations. 
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OF 
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(cxviii) 


Absolute  Measuee  of  Horizontal  Force  with  tue  Old  Apparatus, 


The  Old  Apparatus,  which  had  been  used  manj  years  for  observation  of  the  Deflexion  of  a  Magnet,  and  which  has 
been  used  through  the  year  1861  and  to  the  month  of  February  1862,  is  described,  and  the  method  of  computing  the  results 
is  explained,  in  the  Greenwich  Magnetical  ajid  Meteorological  Observations,  1847,  Introduction,  page  xlv,  and  in  the  preceding 
Volume  for  1 846.     The  Magnet  marked  — p  (the  same  which  was  used  from  September  1 846),  has  been  employed  to  produce  the 


H 


XX 


D 


deflexion  of  another  magnet,  marked  ,3  (of  nearly  the  same  dimensions)  :  and  the  vibrations  then  observed  are  those  of  — — . 


XX- 

The  weight  of  — —  is  507-302  grains,  or  32  ■  870  grammes. 

The  length  of  :^  is  o-3o2  5  foot,  or  92-198  millimetres. 

The  diameter  of  ;^  is  o-o25  foot,  or  7-620  millimetres. 
Its  moment  of  inertia,  therefore,  (using  the  English  grain  and  foot  as  the  units  of  weight  and  measure,)  is  3-88826. 

The  weight  of  the  embracing  frame  and  mirror  is  108-242  grains,  or  7 -014 grammes  ;  and,  on  examining  the  distribution 
of  this  weio-ht  it  was  thouf^ht  probable  that  its  moment  of  inertia  would  be  nearly  the  same  as  if  it  were  uniformly  distributed 
over  the  mirror,  whose  horizontal  length  is  o-o658  foot  ;  its  moment  of  inertia  is  therefore  0-03906. 

The  weight  of  the  suspending  stalk  with  a  pulley  is  39-377  grains,  or  2-552  grammes,  and  its  moment  of  inertia 
(estimated  as  probably  the  same  as  if  it  had  been  con'densed  on  the  pulley  whoso  diameter  is  o-o233  foot),  is  o-ooi35. 
The  following  is  the  explanation  of  the  notation  used  : — 

m  =  the  magnetic  moment  of  the  deflecting  magnet  — -. 

X  =  the  absolute  measure  of  horizontal  magnetic  force. 

K  —  the  moment  of  inertia  of  — —  with  its  stirrup  and  pulley  as  suspended  for  vibration  =  3  -92866,  using  the 

English  foot  and  grain  as  the  unit  of  length  and  weight. 
ir  =  the  circumference  of  circle  to  diameter  i . 


T  =  the  time  of  vibration  in  seconds  of  mean  solar  time. 
Then  when  the  natural  sine  of  tlie  observed  deflexion  (the  Deflecting  Magnet  being  in  the  Lateral  Position)  is  expressed 

by  the  formula 

a  b 

+  ■ 


we  have  for  the  formula  of  computation 


(distance)'        (distance)^ 


m     

mX  = 


^2  K 


from  which  m  and  X  are  found. 

The  computation  of  the  values  of  m  and  X  has,  to  the  year  1 867,  been  made  in  reference  to  English  measure  only, 
using  the  foot  and  the  grain  as  the  units  of  length  and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute 
Intensity  of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  French  measure,  in  terms  of  the 
millimetre  and  milligramme.     If  an    Englisli  foot  lie  supposed  equal  to  a.  times  the   millimetre,   and  a  grain   be  equal  to 

/3  times  the  milligramme,  then  it  is  plain  that,  for  the  reduction  of  ^  and  mX  to  French  measure,  these  must  be  multiplied  by 

X 

a^  and  a-/3  respectively.     Hence,   A'-'  must  be  multiplied  by  — ,      and  A'  by   \ /-.     Assuming  that  the  metre  is  equal  to 

a  V      a 

39-37079  inches,  and  the  gramme  equal  to   15-432349  grains,   log.A/  ^  will  be  found  to  be  =  9-6637805,  and  the  factor 

for  reducing  the  English  values   of  A' to  French  values  will    be  0-46108,  or  '^.     The  values  of  A  in  French  measure 

^  2-1689 

thus  derived  from  those  in  English  measure  are  given  in  the  proper  table. 

The  natural  sine  of  the  observed  deflexion,  when  the  Deflecting  Magnet  is  in  the  Axial  Position,  is  treated  in  the  same 
manner  as  the  former,  for  expressing  it  by  the  formula 

(distance  )3  (distance)* 

but  no  further  use  is  made  of  these  deflexions. 

For  the  determination  of  the  Absolute  Measure  of  Horizontal  Force  on  those  days  on  which  vibrations,  unaccompanied 
by  Deflexions,  were  observed,  it  is  assumed  that  the  quantity  tii  (which  is  peculiar  to  the  magnet)  changes  at  a  uniform 
rate  from  one  observation  of  deflexion  to  the  next  ;  and  the  comparison  of  its  interpolated  value  with  the  value  of  mX 
given  by  the  vibration  determines  the  value  of  X. 


OBSERVED   AT  THE   KOYAL   OBSERVATORY,    GREENWICH,   IN   THE  YeAR   1861. 
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Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure    of  Horizontal  Force,  observed  with  the 

Old  Apparatus. 

Month  and  Day, 
1861. 

Position 

of 

Deflecting  Magnet 

with 

regard  to 

Suspended  Magnet. 

Distances 
of 

Centers 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 
of 

Vibrations. 

Temperature. 

u 

> 

.0 
0 

January     26 

Lateral 

ft.     iu. 

1.    0 

0 
52  -o 

0       /        // 

8.  35.    I  -46 

4.  3o.  53  '40 
2.31.4477 

I.  17.37  -40 

s 

5-966 
5-972 

100 
100 

0 
46-7 

52-6 

N 

Axial 

Lateral 

I.    6 

Axial 

February   26 

Lateral 

I.    0 

47-2 

8.  26.  17  -51 
4.  27.  57  -23 
2.35.58  -24 
1 .  21.  1 5  '46 

5-g53 

5 -880 

100 
100 

40  -0 
5o-o 

N 

Axial 

Lateral 

I.    6 

Axial 

March         1 4 

I.    0 

5o-6 

8.  3o.  53  "49 
4.  29.  3o  -2  1 
2.  34.  40  -58 
I.  16.  12  -gg 

5  -939 
5  -932 

100 
100 

41  7 
5o-8 

N 

Axial 

Lateral 

I.    6 

Axial 

April          1 2 

Lateral 

I.    0 

61  -4 

8.  2g.    3-65 
4.  3o.  33  '20 
2.  29.  42  -33 
1.  16.  i3  -49 

5  -960 
5-955 

100 
100 

58 -0 
6i  -5 

N 

Axial 

Lateral 

I.    6 

Axial 

May            14 

Lateral 

I.    0 

64-2 

8.  29.31  -68 
4.  28.  i5  -gi 
2.3o.  16  -32 
1.  16.  38  -07 

5-944 
5  -gSg 

100 

100 

60-2 
65  -o 

N 

Axial 

Lateral 

I.    6 

Axial 

June           i3 

Lateral 

I.    0 

76-6 

8.  25.  3o  -66 
2.  28.59  '43 

5  -990 
5  -ggo 

100 
100 

74-2 
76-2 

N 

Lateral 

I.    6 

July             17 

Lateral 

1.    0 

70  -3 

8.  22.57-52 
2.  2g.  3g  -go 

5-gi3 

5-939 

100 
100 

67-5 

70-3 

N 

Lateral 

I.    6 

July            29 

Lateral  

I.    0 

707 

8.  21.  43  -20 
2.  2g.    0  -28 

5-966 
5-954 

100 
100 

70-7 
71  -0 

N 

Lateral 

I.    6 

July            3 1 

Lateral 

Lateral 

I.    0 

70-9 

8.  23.  5g  -93 
2.31.10-38     : 

5  -951 
5  -960 

94 
100 

69  -o 
70-3 

N 

1.    6 

August         2 

Lateral 

I.    0 

78  -3 

8.23.17-81 
7  .^i.    8-8.'=; 

5-978 
5-965 

100 
100 

75  -0 
78-4 

N 

Lateral 

I.    6 

1 

September  10 

Lateral 

I.    0 

S-  1 1.  -y.Ft  -67. 

5-970 
5-977 

100 
100 

64  -0 
68-2 

N 

Lateral 

68-4 

2.  27.  23 -20 

I.    6 

October        8 

Lateral 

1.    0 

1      8.  15.34-52 

5-981 
5-979 

100 
100 

66 -o 
73-1 

N 

Lateral 

I.    6 

71    7 

2.  26.  40  -58 

The  lengths  of  i  foot  and  i  foot  6  inches  answer  to  304  •  8  and  45  7  •  2  millimetres  respectively. 
The  initial  N  is  that  of  Mr.  W.  C.  Nash. 
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Absolute  Measure  of  Horizontal  Force  with  the  Old  Apparatus, 


Abstract  of  the  Observatioxs  of  Deflexion  of  a  JIagnet  for  Absolute   Measure  of  Horizontal  Force,  observed  with  the 

Old  Apparatus — concluded. 


Month  and  Day, 
1861. 


October     1 7 


November    7 


December    3 


December  24 


Tositiou 
of 

Deflecting  Magnet 

with 

regard  to 

Suspended  Slagnet. 


Distances 

of 
Centers 

of 
Magnets. 


Lateral 
Lateral 
Lateral 
Lateral 
Lateral 
Lateral 
Lateral 
Lateral 


.    6 


Temperature. 


59-3 


00  -2 


44  "9 


42 


Ohserved 
Deflexion. 


8.  21.  5o  '69 

2.  27.     O  -28 


8.  ig.  40  'oS 
2.  28.58  -93 


8.  20.  57  '55 
2 .  3o.    I  "66 


8.  22.  38  "29 
2.  3o.    9  "25 


Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 


5-988 
6  -ooo 


5-965 
5  -972 


5  -984 
5-953 


5-945 
5-975 


Number 
of 

Vibrations. 


100 
100 


100 

100 


100 

100 


100 
100 


Temperature. 


58-0 
58-4 


46-5 
48-6 


43-8 


44 'o 


41  -o 
42-0 


The  lengths  of  t  foot  and  i  foot  6  inches  answer  to  304-  8  and  457-2  millimetres  respectively. 
The  initial  N  is  that  of  Mr.  W.  C.  Nash. 


OBSERVED   AT   THE   EOYAL  OBSERVATORY,    GREENWICH,    IN    THE    YeAR    1861. 
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Computation  of  the  Yalces  of  Absolute  Measure  of  Horizontal  Force,  with  the  Old  Apparatus. 

In  English  Measure. 

Value 
of 

Adopted  Value 

I  Adopted 

Month  and  Day, 

Apparent 

Apparent 

Apparent 

Apparent     ,   of  a,  aiSumiiiK 

Log.  i  a 

Time 

iS6i. 

Value 

Value 

Viilue 

V'llup           ^'^*^  Value  of  6 

of 

Value 

Value 

X 

of 

of 

of 

of 

+  0*00064  to 
June  13,  and 

Vibration 
of 

Log.   7!l   X. 

of 

of 

in  Freuch 

a. 

b. 

a<. 

i'. 

-  0-00259 
1  from  July  1 7. 

Log.— 
"  X 

Deflecting 
Magnet. 

X. 

m. 

Measure. 

January     26 

+  0-14867 

+  o-ooo5g 

0-07418 

O-CO454 

+  0-14863 

8-87107 

s 

5-969 

0-03674 

3-827 

0-2844 

1-764 

February  26 

+  o-i58i4 

—  o-oi  140 

0-08129 

—  0-00342 

+  0-14763 

8-80813 

5-917 

0-04434 

3-874 

0-2869 

1-786 

-1- 

+  0-15478 

—  0-00671 

007202 

o-oo63o 

+  0-14837 

8-87o3o 

5-936 

0-04155 

3-862 

0-2807 

1-776 

April          12 

+  0-14644 

+  0-C01 10 

0-08572 

—  0-02451 

+  0-14684 

8-86581 

5-968 

0-03834 

3-867 

0-2832 

1-778 

May           14 

+0-14733 

+  o-ooo35 

0-0; 

■3o5 

0-00491 

+  0-14708 

8-86651 

5-962 

0-0092  1 

3-85S 

0-2837 

•779 

Juno           1 3 

+  0-14600 

+  o-oco52 

+  0-14690 

8-86302 

5-990 

0-03369 

3-849 

0-2808 

1-770 

July           1 7 

+  0-14777 

—0-00198 

+  0-14830 

8-87011 

5-926 

0-04302 

3-86g 

0-2861 

•779 

29 

+  o'i4689 

—  0-00146 

+  0-14788 

8-86887 

5-960 

o-o38o5 

3-842 

0-2841 

1-772 

3i 

+  0-1 5019 

—0-0041 1 

+  0-14886 

8-87176 

5-955 

0-03878 

3-833 

0-2  853 

1-767 

August        2 

+  o-i5o3i 

— 0-C0443 

+  0-14870 

8-87129 

5-972 

o-o363o 

3-824 

0-2843 

1-763 

Scptcmbcrio 

+  0-14641 

—0-00395 

+  0-14522 

8-86100 

5-974 

o-o36o8 

3-868 

0-2809 

1-784 

October        8 

+  C-14419 

—  o-ooo53 

+  0-14699 

8-86328 

5-980 

0-03514 

3-864 

0-2813 

^177 

.     '7 

+  0-14333 

+  0-00213 

+  0-14745 

8-86762 

5"994 

o-o33ii 

3-826 

0-2821 

1-764 

JN  ovcmber   7 

+  0-14732 

-0-00248 

+  0-14741 

8-86751 

5-968 

0-03688 

3-843 

0-2833 

1-772 

December    3 

+  0-14887 

— 0-00066 

+  0-14794 

8-86905 

5-969 

0-03674 

3-836 

0-2837 

1-769 

24 

+  0-14870 

—  o-oo3oi 

+  0-14833 

8-87020 

5-960 

o-o38o5 

3-836 

0-2845 

1-769 

The  vahie  of  b  employed  in  the  reductions  from  January  to  June,  namely  +  0-00064,  is  the  mean  of  the  apparent  values  of  b  trom  the  observations  taken 

between  those  times,  (rejecting  the  discordant  results  of  February  and  March)  ;  and  that  used  in  the  reductions  from  July  1 7  to  the  end  of  the  year,  namely 

-000259,  IS  the  mean  from  the  observations  taken  between  1S61,  July  17,  and  1S62,  February  3,  when  the  series  with  the  old  apparatus  ended. 

Yalces  of  Absolute  Measure  of  Horizontal  Force,  from  Observations  of  Yibration  of  tlie  Deflecting  BIagnet    ^ 

unaccoinpaaied  by  Deflexion. 

XX' 

Adopted 

Log.  m  X 

Value  of  m 
interpolated  from 

Inferred 
Value 

Value 

Month  and  Day, 
1861. 

Time 

of 

Vibration. 

Temperature. 

in  English 
Measure. 

the  Deflexion 

Observations. 

In  English 

Measure. 

of 
X 

in  English 
Measure. 

of 

X 
in  French 
Measure. 

Observer. 

January            1 8 

5-945 

0 
35-5 

0-04024 

0-2841 

3-862 

1-781 

II 

24 

5-941 

43-7 

0-04082 

0-2843 

3-864 

1-782 

N 

March              27 

5-952 

55-0 

0-0392  1 

0-2846 

3-847 

•774 

n 

April                1 7 

5-946 

55-6 

0-04009 

0-2833 

3-872 

1-785 

11 

3o 

5-943 

56-0 

0-04053 

0-2835 

3-873 

1-786 

11 

May                  1 3 

5-g5o 

47-8 

0-03951 

0-2837 

3-861 

1-780 

II 

22 

5-960 

64-3 

o-o38o5 

0-2829 

3-858 

1779 

N 

July                 27 

5-978 

69-2 

0-035x3 

0-2844 

3-8 1 5 

1-759 

N  ■ 

September       3o 

5-961 

74-8 

0-03790 

0-2812 

3-881 

1-789 

N 

October              3 

5-982 

69-3 

0-03485 

0-2812 

3-853 

•777 

N 

December        1 1 

5-936 

42-5 

0-04155 

0-2840 

3-875 

1-787 

N 

The  number  of  vibrations  employed  in  each  determination  was  100. 

The  initials  N  and  H  are  those  of  Mr.  W.  C.  Nash  and  Mr.  John  Howe. 

It  will  be  remarked Jhat,  as  no  correction  has  been  applied  for  temperature,  the  result  is  affected  witli  a  slight  error,  uuless  the  temperature 

in  these  vibration- 

observations  coincide  with  the  temperature  interpolated  between  the  deflexion-observations. 

Gkeen^vich  Observations,  18GI. 


It 
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Absolute  Measure  of  Horizontal  Force,  -mTJi  the  Kew  Unifilar  Instrument, 


In  the  spring  of  1861,  a  Unifilar  Instrument,  similar  in  all  respects  (as  is  understood)  to  those  used  in   and  issued  by  the  Kew 
Observatory,  was  procured  by  the  courteous  application  of  Major-General  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson  and  ,Son  ; 
and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kev^r  Observatory,  for  determination  of  its  constants  (for  which  I 
am  indebted  to  the  kindness  of  Balfour  Stewart,  Esq.),  was  mounted  at  the  Eoyal  Observatory.     Observations  with  this  instrument 
commenced  on  June  11,  and  were  continued  through  the  year  ;  and,  after  some  slight  modifications  of  its  verniers,  it  is  still  maintained 
in  use  (1862). 

The  method  of  making  observations  with  this  instrument  differs  in  no  respect  from  that  used  with  the  Old  Instrument.     In  the 
reduction  of  the  observations,  the  precepts  contained  in  the  Skeleton  Form  prepared  by  the  Kew  Observatory  Committee  have  received 
the  strictest  attention. 

Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontai,  Force,  made  with  the  Kew 

Unifilar  Instrument. 

Month  and  Day, 
1861. 

Position 

of 

Deflecting  Magnet 

with 

regard  to 

Suspended  Magnet. 

Distances 

of 

Centers 

of 

Magnets. 

Temperatwe. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

i 
0 

June            1 1 

Lateral 

ft. 
I-  0 

0 
69-8 

0       /       If 
17.    5.  14 

7.40.    2 

s 

4  -630 

5o 

0 
67-0 

HC 

Lateral 

I-  3 

June           14 

Lateral 

I-  0 

78-2 

16.  59.  1 1 

7.  38.  39 

4-625 
4  "623 

i5o 

i5o 

75  -o 
79-0 

n  c 

Lateral 

1-3 

July            1 8 

Lateral 

r  0 

65  -7 

16.  5o.  i3 

7.  34.  59 

4-663 

i5o 

67-1 

H  C 

Lateral 

1-3 

July           20 

Lateral 

I-  0 

67-1 

16.49.34                  4-660 
7.34.33                  4-662 

i5o 
i5o 

66-5 
69-5 

HC 

Lateral 

1-3 

August         I 

Lateral 

I-  0 

68-3 

16. 45. 36        1           4.  -667 

i5o 
i5o 

66-0 

HC 

Lateral 

7/33.    3 

4-672 

1-  3 

August        3 

Lateral 

I-  0 

61  -9 

16.  45.    I 
7.32.  35 

4-673 
4-680 

i5o 
i5o 

62-1 

H  C 

Lateral 

1-3 

October      10 

Lateral 

I-  0 

61  -5 

16.  19.  3i 

7.  20.  5o 

4-696 

i5o 

65-5 

HC 

Lateral 

1  -  3 

October      i5 

Lateral 

1-  0 

65-5 

16.  21.  25 

7.  21.  38 

4-725 

i5o 

64-2 

HC 

Lateral 

I-  3 

November  1 1 

Lateral 

1-  0 

46  -3 

16.  14.47 
7.  19.46 

4-746 
4-740 

i5o 
i5o 

44-0 
5o  -0 

H  C 

Lateral 

I-  3 

December    2 

Lateral 

r  0 

34-2 

16.  12.  22 
7.  17.51 

4  747 
4-745 

i5o 
i5o 

32  -0 

40  -0 

HC 

Lateral 

1-3 

The  lengths  of  i  foot  and  1-3  foot  answer  to  30+-8  and  396-2  millimetres  respectively. 

The  initials  II  C  are  those  of  Mr.  Henry  Criswick. 

In  the  following  calculations,  every  observation  is  reduced  to  the  temperature  35°. 

OBSERVED   AT   THE   KOYAL   OBSERVATORY,    GREENWICH,    IN   THE    YeAR    1861. 


(cxxiii) 


Computation  of  the  Values  of  Absolute  Measure  of  Horizontal  Force,  from  Observations  with 

the  Kew  Unifilar  Instrument. 

In  English  Measure. 

Month  and  Day, 

Apparent 

Apparent 

Apparent             Mean 

1 

Log.  i  A 

Adopted 
Time 

Value 
of 

1861. 

Value 

Value 

Value               Value 

__ 

of 

Value      1      Value 

X 

of 

of 

of 

of 

T                  VI 

Vibration 

of 
Deflecting 

Log.  m  X. 

of 

of 

in  French 

A. 

A'. 

P. 

P. 

Log.^ 

X. 

m. 

Measure. 

Magnet. 

June                     1 1 

+  0-14777 

0-08722 

+  0-00617 

-1 

g-16922 

s 

4-63o 

o-33o3o 

3-807 

0-5619 

1-756 

14 

+  0-14715 

0-08709 

— o-ooo5o 

9-16798 

4-624 

0-32980 

3-810 

0-5609 

1-757 

July                       18 

+  0-14556 

0-08620 

— 0-00219 

9-16340 

4-663 

0-32414    ' 

3-8o5 

0-5542 

1-755 

20 

+  0-14551 

0-08614 

— 0-001 35  ! 

9-16317           4-661 

0-32466 

3-8oq 

0-5544 

1-756 

August                  I 

+  0-14498 

0-08588 

—000271 

f-- 0-00049 

9-16172     ,      4-670 

0-02275    1 

3-806 

0-5523 

1-755 

3 

+  0-14474 

0-08570 

— o'ooi53 

9-16090     j      4-677 

0-32119    j 

3-8o3 

0-5508 

1-754 

October                10     +0-14116 

0-08348 

+  0-00139 

9-14976 

4-696 

0-31791    1 

.3-838 

0-5417 

1-770 

i5     +0-14152 

0-08375 

—  o-ooo35 

1 

9-15102 

4-725 

0-31248 

3-808 

o-53qi 

1-756 

November           1 1 

+  0-14013 

o-o83o6 

— 0-00421 

9-14707 

4-743 

o-3o8oo    1 

3-8o6 

0-5339  1 

1-755 

December              2 

+  o-i3g52 

0-08254 

+  o-ooo35 

9-H477 

4-746 

0-30674 

3-811 

0-5317 

1 

1-757 

Values  of  Absolute  Measure  of  Hori 

zontal  Force,  from  Observations  of  Vibrations  of  the  Deflecting  Magnet  3  W., 

unaccompanied  by  Deflexion. 

Adopted 

Value  of  m 

Inferred 

A^alue 
of 

Month  and  Day, 

Time 

Log.  m  X 

interpolated  from 

Value 

1861. 

of 
Vibration. 

Te 

mperature. 

in  English 
Measure. 

the  Deflexion 

Ubservations. 

In  English 

Measure. 

of 
X 

in  English 
Measure. 

X 

in  French 

Measure. 

Obserrer. 

June                   18 

s 
4-639 

0 

75-2 

0-32920 

0-5600 

3-811 

1-757 

H  C 

20 

4-639 

74-'i 

0-32912 

0-5598 

3-812 

1-757 

UC 

July                 3 1 

4-666 

73-5 

0-32404 

0-5525 

3-817 

1-760 

HC 

September       1 1 

4-700 

62-8 

0-31699 

0-5456 

3-8o3 

1-754 

HC 

The  number  of -vibrations  employed  in  each  determii 

nation  was  150. 

The  initials  H  C  are  those  of  Mr.  Henry  Criswick. 

Every  observation  is  reduced  to  the  temperature  35°. 

R  2 
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Comparison  of  Eesults  fkcoi  the  Two  Deflexion  Instruments. 


As  observations  were  carried  on  with  both  instruments  from  1861,  June  11,  to  1862,  February  3,  it  has  been  judged  desirable  to 

exhibit  here  a  comparison  of  the  results.     Although  the  observations  were  not  taken  on  the  same  days,  yet  it  is  conceived  that  the 

difference  of  the  means  of  tlie  results  may  with  safety  be  adopted  as  representing  the  true  difference  depending  on  the  peculiarities  of 

each  instrument  and  the  peculiarities  of  each  mode  of  reduction.     And,  as  the  observations  made  with  the  Old  Instrument  were  con- 

ducted precisely  in  the  same  way  as  for  many  years  past,  and  those  with  the  Kew  Unifilar  in  the  way  which  will  probably  be  continued 

in  future,  it  is  presumed  that  this  comparison  will  give  the  means  of  forming  one  continuous  series  commencing  with  the  year  1848. 

Taking  then  the  means  from  the  following  Table,  we  have — 

Mean  of  determinations  by  Kew  Unifilar 3-8 1 1 

The  determinations  with  the  Old  Instrument  ought  therefore  to  be  diminished  by  j}-,-  part,  to  make  them  comparable  with  those  of 

the  Kew  Unifilar. 

CoiiPARisox  of  Results  from  the  Two  Deflexion  Instruments. 

1 
Valus  of  X  in  English          [ 

Value  of  X  in  French                                                                       | 

Month  and  Day, 
1861-62. 

Measure. 

Measure. 

From  Old 

From  Kew 

From  Old 

From  Kew 

Instrument. 

Unifilar. 

Instrument. 

Unifilar. 

1861 
June                 1 1 
i3 

H 

3-849 

3-807 
3'8io 

1-775 

1-756 

1-757 

July                  1 7 
iS 
20 

29 
3i 

3-859 

3-842 
0  boo 

3-800 
3-809 

1-779 

1-772 
1-767 

•   •   • 

1-755 
1-756 

August               I 
2 
3 

3-806 
3-824         ' 

3-8o3 

1-763 

1-755 
1-754 

September       10 

3-868 

1-784 

... 

October              8 

10 
10 

17 

3-854 

1         3-838 
3-808 
3-826 

1-777 
1-764 

1-770 
1-756 

November         7 
II 

3-840 

3- 8  06 

1-772 

1755 

December          2 

3 

2+ 

1 

i         3-8II 
3-836 
3-836 

1-769 
1-769 

1-757 

1862. 

January           29 

3o 

3o 

3i 

3-838 
3-846 

3-817 
3-814 

1-770 
1-773 

1-760 
1758 

February           i 
3 

3-810 
3-867 

1-783 

1-757 

- 
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Introduction  to  Results  of  Meteorological  Observations 


Tlic  day  in  the  first  column  of  the  following  tables  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 

The  barometer  is  described  in  the  Greenwich  Magnetical  and  Meteorological  Observations,  184.7,  Introduction, 
page  xlviii,  and  in  the  corresponding  parts  of  several  preceding  volumes.  The  barometer  has  been  read  at  21'',  o'', 
3'',  g"!  (Astronomical),  on  every  day,  excepting  on  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days 
fewer  observations  have  been  taken.  Every  reading  has  been  reduced  to  the  reading  which  would  have  been  obtained  at 
the  temperature  32°  of  the  mercury  and  scale,  by  application  of  the  correction  given  in  table  11.  (pages  82  to  87)  of  the 
Report  of  the  Committee  of  Physics  of  the  Royal  Society.  The  mean  of  the  reduced  readings  has  then  been  taken  for 
each  civil  day,  and  finally  converted  into  mean  daily  reading,  by  application  of  the  correction  inferred  from  Mr.  Glaisher's 
paper  in  the  Philosophical  Transactions,  1848,  part  I. 

The  positions  of  all  the  thermometers  are  described  in  the  Introduction,  1 847,  page  Ixix. 

The  thermometers,  used  for  determining  the  highest  temperature  of  the  air,  and  the  highest  state  of  the  wet-bulb 
thermometer,  are  mercurial  thermometers  invented  by  JVTessrs.  Negretti  and  Zambra,  and  described  in  the  Results  of 
31eteorological  Ohservalinns,  i85i,  Introduction  page  xcvi  ;  and  those  for  the  lowest  are  of  Rutherford's  construction, 
described  in  the  Introduction,  1 847,  page  Ixvii  :  they  are  self-registering.  The  readings  given  are  corrected  for  index- 
errors. 

The  dry -bulb  and  wet-bulb  thermometers  are  described  in  the  Introduction,  1847,  page  xlix ;  their  scales  have  been 
verified  from  time  to  time,  in  the  manner  there  described. 

A  mean  daily  reading  of  the  dry-bulb  thermometer  is  inferred  from  the  mean  of  observations  taken  at  the  same  hours 
as  the  observations  of  the  barometer,  corrected  by  a  quantity  given  in  the  Phil.  Trans.,  1848,  part  I.  Another  mean 
daily  reading  is  inferred  from  the  mean  of  the  maximum  and  minimum  thermometers,  also  corrected  by  a  small  quantity 
given  in  the  same  paper.  The  mean  daily  value  given  in  the  tables  is  found  by  combining  these  two  corrected  means 
giving  them  weights  proportional  to  the  number  of  observations  from  which  they  are  respectively  derived. 

The  dew-point  has  been  inferred  exclusively  from  simultaneous  observations  of  the  dry-bulb  and  wet-bulb  thermo- 
meters. In  order  to  find  the  ditference  between  the  di-y-bulb  reading  and  the  dew-point,  the  difference  between  the  dry- 
bulb  and  the  wet-bulb  readings  has  been  multiplied  by  a  factor  taken  from  the  following  table  (deduced  by  Mr.  Glaisher 
from  the  comparison  of  all  the  simultaneous  readings  of  the  dry-bulb,  wet-bulb,  and  dew-point  thermometers,  from  the 
year  1840  to  the  end  of  the  year  1854). 

Table  of  Factors,  by  wmcii  the  Difference  of  Readings  of  the  Drt-bulb  and  Wet-bulb  Thermometers  is  to  be 
jMultiplied,  in  order  to  produce  the  Difference  between  the  Readings  of  the  Dry-Bulb  and  Dew-Point 
Thermometers. 


Eeailing 

of  the 

Factor. 

Dry-bulb 

Thermometer. 

0 

20 

8-1 

21 

7-9 

22 

7-6 

23 

7-3 

24 

6-q 

20 

6-3 

26 

6-1 

27 

5-6 

28 

5-1 

29 

4-6 

3o 

4-2 

3i 

3-7 

IJoncling 

of  tlie 

Dry-bulb 

Thermometer. 


Factor. 


Reading 

of  the 

Dry- bulb 

Thermometer. 


Factor. 


Reading 

of  the 

Factor. 

Dry-bulb 

Thermometer. 

0 

56 

2  'O 

57 

I  -g 

58 

I  -g 

39 

I  -g 

60 

I  '9 

61 

1  -g 

62 

I  -q 

63 

I  -g 

64 

1  -g 

65 

1-8 

66 

I  -8 

67 

I  -8 

Reading 

of  the 

Dry-bulb 

Thermometer. 


Factor. 


Reading 

of  the 

Dry-bulb 

Thermometer. 


Factor. 


00 

34 
35 
36 

37 
38 
39 
40 
41 
42 
43 


2,-3 
3  -o 
2-8 
2-6 
2  -5 
2-4 
2-4 
2-3 
2  -3 
2  -3 

2  '2 
2  -2 


44 
45 
46 

47 
48 

49 
5o 
5i 

52 

53 

54 
55 


2  '2 
2  -2 
2  •! 

2 
2 
2 
2 
2 
2 


I 
I 
I 
I 

O 
O 
2  'O 
2  -O 
2  -O 


68 

69 

70 
71 
72 

73 

74 
75 
76 
77 
78 
79 


80 
81 
82 
83 

84 
85 
86 

87 
88 

89 
90 


•7 
•7 
•7 
•7 
■7 
•7 
•7 
•6 
•6 
•6 
•6 


The  dew-point  being  thus  found  for  each  individual  observation,  the  mean  is  taken  for  each  day  (as  defined  from 
miJniglit  to  midnight),  and  this  mean  is  corrected  by  application  of  tlie  elements  in  the  Phil.  Trans.,  1 848,  part  I. 

The  thermometers  exhibiting  the  lowest  temperature  on  the  grass,  and  the  highest  and  lowest  temperatures  of  the 
water  of  the  Thames,  are  described  in  the  Introduction,  1847,  pages  Ixix  and  Ixxi.  They  are  occasionally  verified. 
They  are  read  at  21"  (9''  a.m.)  every  day  ;  their  readings  are  placed  opposite  to  the  day  preceding  the  civil  day  on  which 
the  scales  are  actually  read.  The  thermometer  for  the  highest  temperature  in  the  sunshine  is  a  mercurial  thermometer 
with  blackened  bulb,  of  Negretti  and  Zambra's  construction  :  it  is  read  at  9"  p.m.  every  evening. 

The  tliermometer  for  tlie  minimum  temperature  on  the  grass  was  out  of  order  on  March  24  ;  July  7 ; 
August  8,  II,  17  ;  December  ig. 
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The  thermometer  for  the  maximum  temperature  in  the  water  of  the  Thames  was  out  of  order  from  February  lo  to  i6  ; 
on  April  6  ;  April  28  to  May  ii  ;  September  i5  to  23  ;  December  i3  to  3i.  That  for  the  minimum  temperature  was 
out  of  order  on  the  same  days,  and  also  on  February  24. 

The  mean  daily  value  of  the  difTercnce  between  dew-point  temperature  and  air-temperature  is  the  difference  between 
the  two  numbers  in  the  sixth  and  seventh  columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  tlie 
differences  corresponding  to  the  times  of  observation  in  the  civil  day,  or  they  are  found  from  the  absolute  maxima  and 
minima,  as  determined  by  comparing  the  observations  of  the  self-registering  wet-bulb  thermometers  with  those  of  the 
self-registering  dry-bulb  thermometers. 

Tlie  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the  same  day  of  the  year  on  an  average 
of  forty-three  years,  is  found  by  comparison  with  a  table  of  results  deduced  by  Mr.  Glafsher  from  forty-three  years' 
observations,  made  at  the  Eoyal  Observatory,  ending  i856. 

Oslei-'s  Anemometer  is  described  in  the  Introduction,  1847,  page  Ixxi.  Little  explanation  of  the  results  deduced  from 
it  appears  to  be  necessary.     It  may  be  understood  generally  that  the  greatest  pressure  occurred  in  gusts  of  short  duration. 

Wheweirs*Anemometer  is  described  in  the  Introduction,  1847,  page  Ixxii.  The  amount  of  movement  of  air  here 
exhibited  is  to  be  understood  as  from  22''  to  22''  (lo""  a.m.  to  10*  a.m.),  the  numbers  being  placed  opposite  to  the  day 
preceding  the  civil  day  on  which  the  instrument  is  read. 

Robinson's  Anemometer  is  described  in  the  Introduction  1 85g,  page  cxli.  The  instrument  is  read  off  every  day 
at  22''  (10''  A.M.) 

The  register  of  rain  is  read  at  9''  p.m.  from  the  Cylinder  Rain-gauge  partly  sunk  in  the  ground,  described  in  page  Ixxv 
of  the  Introduction,  1847.  If,  however,  there  appears  to  be  any  doubt  as  to  the  correctness  of  the  results,  reference 
is  made  to  a  Rain-gauge  of  similar  construction  and  placed  near  to  it,  and  to  a  second  of  the  same  construction  placed  10 
feet  above  the  ground. 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather,  the  following  remarks  are 
necessary  : — The  day  is  divided  by  columns  into  two  parts  (from  midnight  to  noon,  and  from  noon  to  midnight),  and 
each  of  these  parts  is  roughly  subdivided  into  two  or  three  parts  by  colons  (;).  Thus,  when  there  is  a  single  colon 
in  the  first  column,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the  interval  from  midnight  to  6  a.m.,  and 
those  following  it  to  the  interval  from  6  a.m.  to  noon.  When  there  are  two  colons  in  the  first  column,  it  is  to  be 
understood  that  the  twelve  hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And  similaidy  for 
the  second  column. 

The  Electrical  Apparatus  is  described  in  page  Ixxvii  of  the  Introduction,  1847.  The  following  is  the  explanation 
of  the  notation  employed,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  supposed  positive  when 
no  indication  of  quality  is  given  : — 


g  cur.  denotes  galvanic  currents 
m  . .       moderate 


N  denotes  negative 
P       . .       positive 


s  denotes  strong 
sp     . .      sparks 


The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  described 
variable. 


thus. 


V  denotes  variable 
w     . .        weak 

s  s  is  very  strong  ;  v  x,  very 


The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature  ;  the  figure  denotes  the  proportion 
of  sky  covered  by  clouds,  the  whole  sky  being  represented  by  10.     The  notation  is  as  follows  : — 


a  denotes  aurora  borealis 

hi      denote 

s  hail 

shs-r  denotes  shoicers  of  rain 

h-sqs  denotes //cavy  squalls 

ci 

cirrus 

so-ha    .  . 

solar  halo 

c-r         .  .       continued  rain 

fr-h-sqs  ..     frequent  heavy  squalls 

ci-cu.  . 

cirro-cumulus 

1 

lightning 

c-h-r     .  .      continued  heavy  rain 

sc             . .     scud 

ci-s    .  . 

cirro-stratus 

li-cl       .  . 

light  clouds 

m-r       .  .      misty  rain 

li-sc        . .      light  scud 

cu 

cumulus 

lu-co     . . 

lunar  corona 

fr-m-r  .  .      frequent  misty  rain 

si              .  .      sleet 

cu-s  .  . 

cumulo- stratus 

lu-ha    . . 

lunar  halo 

sl-r        .  .       sligld  rain 

sn            . .      snoio 

d 

dew 

m 

meteor 

h-shs    .  .       heavy  shou-crs 

sl-sn        .  .      slight  snoiv 

h-d    .. 

heavy  dew 

ms 

meteors 

fr-shs   . .      frequent  showers 

s               . .      stratus 

f 

f"9 

n 

nimbus 

fr-h-shs  .     frequent  heavy  showers 

t              . .      thunder 

th-f   .. 

thick-fog 

r 

rain 

li-shs    . .       light  shoivers 

t-s            ..      thunder  storm 

fr       .. 

frost 

th-r       . . 

thin  rai7i 

oc-shs  . .       occasional  showers 

V              .  .      variable 

gt-glm 

great  gloom 

oc-r 

occasional  rain 

sq          .  .      squall 

w             .  .      wind 

h-fr  .. 

hoar  frost 

fr-r       . . 

frozen  rain 

sqs         .  .       squalls 

st-w         . .      strong  ivind 

h 

haze 

h-r        . . 

heavy  rain 

fr-sqs    .  .     frequent  squalls 

The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in  each  month  from  averao-e  values  as 
found  from  the  preceding  Twenty  Years'  Observations  ;  those  relating  to  Humidity  have  been  calculated  from  the  Second 
Edition  of  Glaisher's  Hygrometrical  Tables. 
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Results  of  Ordinary  Meteorological  Observations 
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3 
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21-3 

45-3 

i6-o 
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NE 
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NE 
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10 
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Barometer  Readings  from  Eve-Oeservations. 

The  absolute  minimum  in  the  month  ^vas 

2g'"'ooo  on  the  is 

- 

The  first  maximum  in  the  month  was  ,^0'"  •  1 66  oa  the    3rd  ;  the  second  minimum             ,,             was 

29'"- 901  on  the  5tl 

1. 

The  second  maximum          ,,         was  30'"  "224  on  the  loth  ;  the  third  minimum               ,,             was 

ig'^-jfig  on  the  13I 

h. 

The  absolute  maximum       ,,         was  30'" -343  ("^ 'lie   21st  ;  the  fourth  minimum             ,,             was 

!9"'-768  on  the  25 

h. 

The  fourth  maximum           ,,         was  3o'"'2 17  on  the  26th  ;  the  fifth  minimum                ,,             was 

29™- 962  on  the  29 

th. 

The  range  in  tlie  month  was  i'°'343. 

The  mean  for  the  month  was  30'" •on,  being  o'"'254  higher  than  the  average  cf  the  preceding  20  year 

s. 

Tempekatcre  op  the  Air. 

The  highest  in  the  month  was  S5°*o  on  the  2Jth  and  29th ;  the  lowest  was  i6°-o  on  the  8th  ;  and  the 

range  in  the  montl 

I  was  39° -0. 

The  mean             , ,             of  all  the  highest  daily  readings  was  39°  •  6,  being  3°  •  6  lower  than  the  average 

of  the  preceding  2 

0  years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  28° -7,  being  5°'o  lower  th.an  the  average 

of  the  preceding  2 

0  years. 

The  mean  daily  range  was  io'''9,  being  i°"3  greater  than  the  average  of  the  preceding  20  years. 

The  mean  for  the  month  was  33° -8,  being  4° -5  lower  than  the  average  of  the  preceding  20  years. 

^1 

HUMIDITT   OP    THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  4Q°-o  on  the  2.;tli  ;  aiiJ  the  lowest  was  .^'-S  on  the  Qth. 

The  mean  , ,  was  30° -o,  being  50-4  loit-cr  than  the  average  of  tlie  preceding  20  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  Oi,.- 16;,  being  o'"-o,^8  less  than  the  average  of  tlie  precejing  :o  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  isr-g,  being  0^/5  /ess  than  the  average  of  tlie  preceding  20  years. 
Dtyree  of  Humidity — The  mean  for  the  month  was  85  (that  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  the  preceding  20  years. 
Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  564  grains,  being  1 1  grains  greater  than  the  average  of  the  preceding  20  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7-0. 

WlKD. 

The  proportions  were  of  N.  3,  S.  9,  W.  9,  and  E.  10.     The  greatest  pressure  in  the  month  was  i  i">.-o  on  the  square  foot  on  the  26th. 
Raik. 

^*"  p7ecL'in-'46°years """"''' ''™°"°''°°  '"  °'° '  ^''  "'  °><^''«"'-ed  '"  the  simple  cylinder  gauge  partly  sunk  1  elow  the  ground  ;  being  i'°-  2  less  than  the  average  fall  of  the 
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Results  of  Ordinary  Meteorological  Observations 
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Barometer  Readings  from  Ete-Observations. 

The  absolute  maximum  in  the  month  was  30'" -544  on  the    ;nd  ;  the  first  minimum  in  the  month  was 

•9'"  -  246  on  the    6th. 

The  second  maxiir.um              ,,           was  29'" -466  on  the     ;th  ;  the  second  minimum        ,,          was 

sg'"- 368  on  the    8th. 

The  third  maximum                 ,,           was  .^o'"- 132  on  the  loth  ;  the  third  minimum           ,,          was: 

9'"-4S7  <in  tbe  13th. 

The  fourth  maximum               ,,           was  29'°-g62  on  the  14th  ;  the  fourth  minimum         ,,          was 

!9'"-47i  on  the  15th. 

The  fifth  maximum                   ,,           was  29'" -670  on  the   1 6th  ;  the  absolute  minimum     ,,          was 

29'°- 186  on  the  2ist. 

The  sixth  maximum                ,,           was  291"- 541  on  the  22nd  ;  the  sixth  minimum          ,,          was 

29'" -395  on  the  23rd. 

The  seventh  maximum            ,,           was  30'° -073  on  the  25th. 

The  range  in  the  month  was  i'"-358. 

The  mean  for  the  month  was  29'" -680,  being  o'"-  loi  luwer  than  the  average  of  the  preceding  20  years 

TEJII'KRATL'liE   OF    THE    AlR. 

1 

The  highest  in  the  month  was  56'-o  on  the  17th;  the  lowest  was  24°'4  on  the  12th. 

The  range            , ,            was  3 1°  •  6. 

The  mean              , ,             of  all  the  highest  daily  readings  was  48°'  2,  being  3°-  6  higher  than  the  averaj 

^e  of  the  preceding  20  years. 

The  mean              , ,             of  all  the  lowest  daily  readings  was  36°-9,  being  3°-7  hii/hcr  than  the  averaj 

je  of  the  preceding  20  years. 

The  mean  daily  range  was  1 1°-3,  being  o"- 1  Icsa  than  the  average  of  the  preceding  20  years. 

The  mean  for  the  month  was  42°- 1,  being  3"'-  7  hiyher  than  the  average  of  the  preceding  20  years. 

A 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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HUMIDITV   OF    THE   AlR. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  So'- 7  on  the  21st;  and  the  lowest  was  i8°*6  on  the  12th. 
The  mean  ,,  was  39^"4,  being  J^'o  hiyliir  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour. — Tlie  mean  for  the  month  was  o'°'24i,  being  o'"'040  greater  than  the  average  of  the  preceding  20  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2fH,  being  o'^'"  e,  greater  than  the  average  of  tlie  preceding  20  years. 

Degree  of  Ilutnidity. — The  mean  for  the  montli  was  91  (tliat  of  Saturation  being  represented  by  100),  being  6  greater  than  the  average  of  tlie  preceding  20  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  548  grains,  being  6  grains  less  than  the  average  of  tlie  preceding  20  years. 
Cloods. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7-4. 
Wind. 

The  proportions  were  ;  N.  4,  S.  11,  W.  9,  and  E.  4.     The  greatest  pressure  in  the  month  was  25"' 'o  on  the  square  foot  on  the  21st. 
Rain. 


Fell  on  1 1  days  in  the  month,  amounting  to  i"'-8,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;   being  0'° 
preceding  46  years. 

Electricity. — The  insulating  lamp  was  not  burning  from  February  22  to  February  24. 
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Barometek  Headings  fkom  Eye-Observations. 

The  first  minimum  in  the  n 

lonth  was  29'° 

435  on  the     ist. 

The  first  maximum  in  the  month  -was  29'" -843  on  the 

2nd  ;  the  second  minimum        , 

,          was  29'" 

437  on  the    3rd. 

Tlie  second  maximum            , ,          -was  30'"  •  1 1 8  on  the 

5th  ;  the  third  minimum            , 

,          was  29'" 

535  on  the    6th. 

The  third  maximum              ,,          was  ,^o'"" 006  on  the 

7th  ;  the  fourth  minimmn           , 

,          was  29'" 

sij'i  on  the    8th. 

The  al'solute  maximum         , ,          -was  30'"-  28.^  on  the 

9tli  -,  the  fifth  minimum              , 

,          was  29'" 

179  on  the  nth. 

The  fifth  maximnm                , ,          was  30'"'  148  on  the 

14th  ;   the  absolute  minimum       , 

was  28'" 

Si 8  on  the  19th. 

The  sixth  maximum              , ,          was  20'" '5 29  on  the 

20th  ;  the  seventh  minimum 

,          was  29'" 

160  on  the  20th. 

The  seventh  maximum          ,,          was  29'"- 743  on  the 

23rd  ;  the  eighth  minimum         , 

,          was  29'" 

627  on  the  24th. 

The  eightli  maximum            .,          was  29'"- 806  on  the 

25th  ;  the  ninth  minimum           , 

,          was  29'" 

295  on  the  27th. 

The  ninth  maxinnim             ,,          was  29'" •615  on  the 

29th  J  the  tenth  minimum           , 

,          was  29'" 

466  on  the  3 1  St. 

" 

The  range  in  the  month  was  i"''465. 

The  mean  for  the  month  was  29'" -614,  heing  o'"'  i  79  /( 

wcr  than  the  average  of  the  precec 

ling  20  years. 

Temperatpre  of  the  Air. 

Tlie  liighest  in  the  month  was  6i°'8  on  the  24th  ;  the 

owestwas  2y--i  on  the  14th. 

The  range              ,,            was  32^'  7. 

The  mean               ,  ,            of  all  the  high.est  daily  readin 

gs  was  ,i2°-  7,  heing  2°-  7  hujlicr  t 

lan  the  average 

of  the  preceding  2 

0  years. 

The  mean              ,  ,            of  all  the  lowest  daily  readinf 

;s  was  37-"  I,  being  1^-8  hicilwr  th 

an  the  average 

of  the  preceding  20 

years. 

The  mean  daily  range  was  M''6,  heins  0^-9  qrealcr  th 

vn  the  average  of  the  preceding  20 

years. 
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Humidity  of  tuc  Am. 

Temperature  nf  the  Dew  Puint. 
The  highest  in  the  month  was  53°'4  on  the  24th  ;  and  the  lowest  was  33''-4  on  the  21st. 
The  mean  „  was  4i°'2,  being  4''-8  higher  than  the  average  of  the  preceding  20  )e.irs. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"*2S9  being  o"'-043  yrealer  than  the  average  of  tlie  preceding  20  years. 

Weiylit  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  2'^''  9,  being  o'^'  •  4  r/reatfr  tlian  tlie  average  of  the  preceding  20  years. 

Degree  of  IJumiilitij. — The  mean  for  tlie  month  was  90  (that  of  Saturation  being  represented  by  100),  being  8  greater  t'laa  the  average  of  the  preceding  20  years. 

Weight  of  a  Cubic  Fool  of  Air. — The  mean  for  the  month  was  545  grains,  being  5  grains  less  than  the  average  of  the  prece^ling  20  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-5. 
Wind. 

The  proportions  were  ;  N.  4,  S.  5,  W.  32,  and  E.  o.     The  greatest  pressure  in   he  month  was  hj""-©  on  the  sipiare  foot  on  the  3rd  and  i  itli. 

E.VIN. 

Fell  on  21  days  in  the  month,  amounting  to  2'"'  2,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-6  greater  than  the  average  fall  of  tlie 
preceding  46  years. 

Electricity. — Erom  March  22  to  March  26  the  insulating  lamp  was  not  burning. 
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37-71  46-0'  42-8  109-0 
40-5  46-6  40-6  io3-o 
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Wind  as  deduced  from  Anemometers. 
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General  Direction. 
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Pressure 

in  lbs. 

on  the 

square  foot. 
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0-0 
0-0 

1-5 
fo 

3-c 

o-c 
o-c 
3-0 

1-5 

1-0 

2-5 

3-0 
i-o 
ro 

2-5 

2-0 

2-5 

1-0 

2-5 

O'O 

3-0 
3-0 
0-0 

O'O 

o-o 
3-0 


0-0 
0-0 
0-0 

o-o 
0-0 
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o-i 
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0-2 
0-3 
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91 
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35 
43 
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5g 

86 
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Barometer  Readings  from  Eye-Obsertatioxs. 

The  first  maximum  in  the  month  was  29'" -628  on  the 


ist  ;  the  absolute  minimum  in  the  month  was  29'"-553  on  the  2nd. 


The  absolute  maximum 

The  third  maximum 

The  fourth  maximum 

The  fifth  maximum 

The  range  in  the  month  was  0'°  - 


was  30'" -41 2  on  the    9th  ;  the  second  minimum 
was  30'°-  247  on  the  i6lh  ;  the  third  minimum 
was  30'" -03  7  on  the  26th  ;  the  fourth  minimum 
was  30'°- 159  on  the  30th. 
<59- 


was 
was 


30'"- 122  on  the  13th. 
29>"'69i  on  the  22nd. 
.  on  the  28th. 


The  mean  for  the  month  was  29'" -999,  being  o'°'  264  hlijher  than  the  average  of  the  preceding  20  years. 


Tbmperatdre  of  the  Aik. 

The  highest  in  the  month  was  63'-  =;  on  the  12th  ;  the  lowest  was  26°-8  on  the  21st ;  and  the  range  in  the  month  was  36°-  7. 
The  mean  , ,  of  all  the  highest  daily  readings  -n-as  5S°'o,  being  i°-8  lower  than  the  average  of  the  precedmg  20  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  36°  •  o,  being  1" '  6  lower  than  the  average  of  the  precedmg  20  years. 

The  mean  daily  range  was  19^-0,  being  o'-8  yreater  than  the  average  of  the  preceding  20  years. 
The  meanfor  the  month  was  44^-3,  heing  2°-o  lower  than  the  average  of  the  preceding  20  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Yi' 

ar  18G1. 

(cxxxv) 

ELECTRICITY. 

CLOUDS  AND  AVEATHER. 

MONTH 

- 

and 
DAY, 

1861. 

1 

A.M. 

P.M. 

A.M. 

P.M. 

April  I 

0 

sN     :     s 

10,  f                                      :     r 

10,  ci.-cu,  ci.-s,  oc.-r 

:  0                      :  10 

2 

0 

0 

10,  oc.-r 

7,  g,  ci.-s,  fr.-shs.-r 

3 

0 

0 

10,  li.-r                                 :     9,  ci.-cu,  ci.-s 

7,  s,  ci.-s,  li.-cl 

:   10,  oc.-r 

4 

0 

0 

10                                          :     4,  ci.-cu,  ci.-s 

5,  ci.-cu,  ci.-s,  ci 

5 

0 

0 

10,  ci.-cu,  ci.-s,  h 

10,  li 

:     7,  ci.-cu,  ci.-s 

6 

w 

0     :     s 

10,  tli.-f 

5,  ci.-cu,  ci.-s 

:   10 

7 

V 

V 

10                                          :     7,  ci.-cu,  ci.-s 

7,  ci,-cu,  ci.-s 

:     5,  s,  ci.-s 

8 
9 

0 

0     :     s 

lo,  cu,  ci.-cu,  ci 

10 

:     0 

0        :       m 

in     :     s 

7,  cu,  ci.-cu,  ci 

7,  cu,  ci.-cu,  ci 

10 

0 

m     :     ss,  sps 

0 

0 

11 

s 

w 

o,li 

0 

:  f 

,2 

w 

0      :      w 

10,  ci.-cu,  ci.-s 

7,  cu,  ci.-cu,  ci.-s 

:    10,  ci.-s 

i3 

w 

0     :     s 

10,  ci.-s 

10,  s,  ci.-s 

:   10,  oc.-r 

H 

V 

V 

10,  oc.-i- 

JO 

i5 

0 

w 

10 

10 

:  a 

16 

2,  cu,  ci.-cu,  ci 

0 

17 

10                                          :     0 

0                            :   I 

0                        :  oc.-r 

18 

10                                        :     0 

0 

:   10 

19 

7 

7,  ci.-cu,  cu.-s,  ci.-s 

:   10 

20 

7,  ci.-cu,  ci.-s 

7,  ci.-s,  ci 

:     0 

21 

10,  h 

10,  sl.-r 

:     0 

22 

10,  cu.-s,  ci.-s 

10 

23 

V 

V 

10 

10,  r 

:     0 

24 

s 

s     :     ss,  sps 

7,  ci.-s,  ci 

7,  ci.-s,  li 

:     0,  li 

25 

m 

0 

10,  ci.-cu,  ci.-s 

7,  ci.-cu,  ci.-s 

:     0 

26 

7,  ci.-cu,  ci.-s 

7,  cu.-s,  ci.-s 

:    10 

27 

10,  li.-r 

10,  sn,  li.-r              : 

6,  ci,-s               :  0,  li.-f 

1 

28 

10,  cu.-s,  ci.-s,  li.-f 

10,  s,  ci.-s 

:     hi,  r 

29 

10,  ci.-cu,  ci.-s 

10,  cu.-s,  ci.-s 

:     0 

3o 

0 

0 

7,  ci.-cu,  ci.-s 

10,  cu,  cu.-s,  ci.-s 

Humidity  of  thk  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  54°' 8  on  the  12th ;  and  the  lowest  was  ;^o°'o  on  the  20th. 

The  mean             „               was  40°'  2,  being  o°'  i' higher  than  the  average  of  the  preceding  20  years. 

Elastic  Puree  of  Vapour. — The  mean  for  the  month  was  o'"'  249  being  o'"-oo2  greater  than  the  average  of  the  preceding  20  years. 

Weight  of  Vapour  in  a  Cubic  Poot  of  Air. — The  mean  for  the  month  was  2S'-g,  being  the  same  as  the  average  of  the  preceding  20  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  85  (that  of  Satm-ation  being  represented  by  1 00),  being  6  greater  than  the  average  of  the  preceding  20  years.                               | 

Weight  of  a  Cubic  Poot  of  Air. —The  mean  for  the  month  was  551  grains,  being  9  grains  greater  than  the  average  of  the  preceding  20  years. 

CLOnDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  7-1. 

Wind. 

The  proportions  were  ;  N.  9,  S.  2,  W.  5,  and  E.  14.     The  greatest  pressure  in  the  month  was  3""'  5  on  the  square  foot  on  the  2ud. 

Eain. 

Fell  on  6  days  in  the  month,  amoanting  to  o'"-8,  as'  measured  in  the  simple  cylinder  gauge   partly  sunk   below  the  ground;    being  i"'-o  less 

than  the  average  fall  of  the 

i                   P 

recedmg  46  years. 

Electricity.— April  16  to  22,  and  April  26  to  29.     The  insulating  lamp  was  not  burning. 


Eesults  of  Ordinary  Meteorological  Observations 
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3o-ooq 
30-124 

30*245 
3o-2  18 
30-187 

30-042 
29-902 
29-83 

29-63 

29-745 

29-930 
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Wind  as  deddced  fuo.m  Anemometkks. 
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General  Direction. 
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25-6 

10-6 
16-4 
26-8 


16-3 


5-5 

4"  I 

4-0 

3-6 
3-6 
5-5 

5-3 

2-0 
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2-5  !  o-o 

o-o 

6-5 


q-O 

6-5 


o-o 
o-o 
0-0 

3-5 

4-0 
2-5 

2-0 
0-0 
Q-O 

O-O 
3-0 

0-0 

0-0 
2-0 
2-0 

O-O 

4-0 

2-0 

3-0 
3-0 
2-0 

2-5 
1-5 

o-o 

1-5 


0-0 

0-0 

o-o 
0-0 

0"0 
0-0 

o-o 
o-o 

o-o 
o-o 
o-o 

0-0 
O-Q 

0-0 

0-0 
0-0 
0-0 

0-0 
o-o 
0-0 

0-0 
o-o 
o-o 

0-0 
0-0 
0-0 

o-o 

O-Q 

0-0 


lbs. 

0-1 
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Bahometer  Readings  eiiom  Eye-Obsekvations. 

The  first  minimum  in  the  month  was  29'»-826  on  the  3rd. 

The  first  maximum  in  the  month  was  3o'"-o76  on  the  5th  ;  the  absolute  minimum  , ,  was  2(j'"-434  on  the  nth. 

The  absolute  maximum  ,,  was  3o'"-309  on  the  14th  ;  the  third  raiuimum  ,,  was  29"'-938  on  the  17th. 

The  third  maximum  ,,  was  3o'"-262  on  the  21st ;  the  fourth  minimum  ,,  was  29"'-6i2  on  the  25th. 

The  fiDurth  maximum  , ,  was  29'"'g72  on  the  27th. 

The  range  in  the  month  was  oi''-875.     The  mean  for  the  month  was  29'°-924,  being  o'"-i62  /(((//((■;■  than  the  average  of  the  preceding  20  years. 

Temperature  of  the  Air. 

The  highest  in  the  mouth  -was  8o°-2  on  the  23rd;  the  lowest  was  33''-4  on  the  9th;  and  the  range  in  the  month  was  46°-8. 
The  mean  , ,  of  all  the  highest  daily  readings  was  (i^'-S,  being  o'-g  lower  than  the  average  of  the  preceding  20  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  43°-o,  being  i°-2  luiver  than  the  average  of  the  preceding  20  years. 

The  mean  daily  range  was  2o°'5,  being  o''-3  i/retiter  than  the  average  of  the  preceding  20  years. 
The  mean  for  the  month  was  5i°-9,  being  o°-9  lower  than  the  average  of  the  preceding  20  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Humidity  of  the  Air. 

Tcmpcruture  of  the  Dew  Point. 
The  highest  in  the  month  was  Oi^'S  on  the  2_vi  ;  and  the  lowest  was  ^4°- 2  on  the  7lh. 
The  mean  ,  ,  was  43'-  0,  being  i^^-g  loiver  than  the  average"  of  the  preceding  20  years. 

Elastic  Force 0/  Vapour.— The  mean  for  the  month  was  oi"-384,  being  o'°-oi6  less  than  the  average  of  the  preceding  20  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  month  was  3cr-  2,  being  oS'-  2  less  than  the  average  of  the  preceding  20  years. 
Degree  of  Humidity.— The  mean  for  the  month  was  74  (tliat  of  Saturation  being  represented  by  100),  being  2  less  than  the  average  of  the  preceding  20  yeare. 
Weight  of  a  Cubic  Fool  of  ^h>.— The  mean  for  the  montli  was  542  grains,  being  4  grains  greater  tlian  the  average  of  the  preceding  20  years. 

Cl.OODS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7-6. 
Wind. 

The  proportions  were  of  N.  1 5,  S.  4,  W.  4.  and  E.  8.     The  greatest  pressure  in  the  month  was  9">'-o  on  the  square  foot  on  tlie  4th. 
Rain. 

Fell  on  8  days  in  the  month,  amounting  to  I'-'S,  as  measured  in  the  simple  cylinder  gauee  partly  sunk  below  the  ground;  being  o'°-3  less  than  the  average  fall  cf  the 
precedmg  46  years.  a     o     t       j 

Electricity.— May  10  to  13,  and  May  28  to  31.  The  insuhiting  lamp  was  not  burning. 


Greenwich  Observations,  1H61. 
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1        B.vuoMETER  Readings  feom  Eye-Observations. 

The  first  minimum 

n  the  month  w 

as  29'" -676  on  the 

1st. 

The  first  maximum  in  the  month  was  29'" -906  on  the    4th  ;  the  second  minimum 

, ,             w 

as  29'"  •  540  on  the 

9th. 

The  absolute  maximum       , ,           was  3o'"-o73  on  the  13th  ;  the  third  minimum 

I,             ■"■ 

as  29'"- 838  on  the 

IS*. 

The  third  maximum             ,,           was  29'"  •  943  on  the  i8th  ;  the  fourth  minimum 

, ,             w 

as  29'" -595  on  the 

23rd. 

Tlie  fourth  maximum           ,,          was  29'"- 724  on  the  24th;  the  absolute  minhnum 

, ,             w 

as  2  9" -480  on  the 

26th. 

The  fifth  maximimi              , ,          was  29'°  •  696  on  the  z8th  ;  the  sixth  minimum 

>  I             w 

as  29'" -5  78  on  the 

29th. 

The  range  in  the  month  was  0'"  •  593. 

The  mean  for  the  month  was  29'"-782,  being  o"''oii  loicer  than  the  average  of  the  prec 

eding  20  years. 

Temperatube  of  the  Air.' 

The  highest  in  the  month  was  8i°-8  on  the  19th  ;  the  lowest  was42°'9  on  the  9th. 

The  range            ,,            was  38" -9. 

The  mean             , ,             of  .all  the  highest  daily  readings  was  70'  ■  8,  being  0°  •  4  lower  t 

lan  the  average 

of  the  preceding  2 

3  years. 

The  mean             ,,             of  all  thelowest  daily  readings  was  5i°-3,  being  i°- 1  lik/her  ti 

lan  the  average 

of  the  preceding  20 

years. 

The  mean  daily  range  was  I9^"S,  being  i''-5  less  than  the  average  of  the  preceding  20  j 

ears. 

The  mean  for  the  month  was  59°- 1,  being  o°- 1  loicer  than  the  average  of  the  preceding 

20  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S61. 
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lO 
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o 

o 

2,  cu,  Cl.-CU 

6.  ci.-cu,  ci.-3 

10,  ci.-s 

o 

lu.-co 

o 

7,  ci.-cu,  Cl.-S 

7,  cu,  ci.-cu,  ci 
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:  5,  ci.-cu,  ci 

10,  ci.-cu,  ci.-s,  shs.-r 

:    t 

:   2,  ci.-s 

10,  oc.-r 

:  10 

,  h.-r    :  7,  ci.-cu 

7,  ci.-s 

lo,  t,  r 

; 

5,  ci.-s 

7,  cu,  ci.-cu,  ci.-s 

:   10 

shs.-r    :    o 

lo,  r 

; 

o 

ID,  CU.-S,  Cl.-S 

:  7,cu,ci.-cu  :   o 

10,  li.-cl 

:  t 

:  o 

10 

lO,  Cl.-CU,  CI 

7,  cu.-s,  CI.-S 

Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  (i-,°\^  on  the  2oth  ;  and  the  lowest  was  4$'^'  i  on  the  8th. 

The  mean  ,,  was  53^'i,  being  2°*3  higher  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour — The  mean  for  the  month  was  o'"'404,  being  o'"" 031  yrealer  than  the  average  of  tlic  preceding  20  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air The  mean  for  the  month  was  4'^ -6,  being  o^'-^  grcalcrlhun  the  average  of  the  preceding  20  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  8 1  (that  of  Saturation  being  represented  by  100),  being  7  greater  than  the  average  of  the  preceding  20  years. 

Weight  of  a  Cubic  Footof  Air. — The  mean  for  the  month  was  531  grains,  being  the  same  as  the  average  of  the  preceding  20  years. 
Cloijds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  i  o,  was  7*4. 

WllTD. 

The  proportions  were  of  N.  8,  S.  7,  W.  7,  and  E.  8.     The  greatest  pressure  in  the  month  was  4ii"-o  on  the  square  foot  on  the  14th. 

Eain. 

Fell  on  I,:;  days  in  the  month,  amounting  to  i'°-g  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  the  same  as  the  average  faD  of  the 
preceding  46  years. 
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July  I 

Apogee 

29-992 
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6r8,  5o-3 

l32-o 
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67-5  '  66-0    II-5I22-8 

3-1 

+    0-3 

w 

w 
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i5o 

3og 

O-QO 
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, . 
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49-3 
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50-4 
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23-0 
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NW 

3-0 

0-0 
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i5o 

32g 
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3 

29762 
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48-1 
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47-5 

67-0 

66-0  12-6 

22-4 
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NW 
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4 
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5 
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■• 
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.. 
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29-733 

72-3;  48-4 
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66-0 

65-0 
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SW 
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0-00 

12 

In  Equator 
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SW 
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i3 
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0-0 
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H 
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547 
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0-0 
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75 
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0-25 

i5 
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SW 
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0-0 
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16 
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SW 
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0-02 

•7 

29-764 

73-0  48-8 

60-6 

52-9 
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43-8 
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65-4 

71 

17-1 
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w 

SW 
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0-0 
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1 85 
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18 

•• 

29-598 

69-8'  56-0 

6ro 

51-9 

1 16-0 

5 1-0 
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SW 

SW 
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0-0 
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2o5 
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'9 
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29-573 

65-8  55-3 

59-6 

56-5 

92-0 

49-8 

66-6 

65-6 

3-1 

9"4 

0-4 

—   2-1 

SW 

SW 

3-5 

0-0 

0-6 

195 

348 

0-01 

20 

.   . 

29-572 

73-8  5q-o 

63-0 

597 

96-0 

57-0 

66-0 

65-0 

i-Z 

7"4 

i-i 

+    1-4 

SW 

SW 

2-0 

o-o 

0-1 

i3o 

269 

0-08 

21 

29-626 

71-8  55-5 

61-9 

57-4 

loo-o 

5i-8 

66-0 

65-0 

4-5 

10-3 

2-0 

+  0-4 

SW 

SW 

2-0 

0-0 
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i5o 

2gi 

0-06 

22 

Full 

29-613 

70-2  55-8 

61-8 

55-1 
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65-5 

64-5    6-7 
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1-8 
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SW 

SW 

3-5 

Q-O 

0-4 

2o5 
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0-0 1 

23 
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SW 

SW 

3o 

0-0 
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O'OO 

H 

•• 

29-649 
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SW 
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igo 
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25 
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64-0 
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7"9 
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SW 

SW 

5-0 
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26 
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w 
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0-0 

0-5 

i35 
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0-32 

27 

•• 

29-601 

73-3  49-8 

59-6 
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125-0 

47-5 
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17 
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wsw 
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0-0 
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O'Ol 

28 

29-767 
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59"4 

53-8 
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w 
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0-0 
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1 35 
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2q 

Apogee; 
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29-846 

73-0  48-8 

5q-7 

50-9  I23-0 

45-0 

65-0 
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8-8 

17-1 

i"9 

—  2-8 

SW 

SW  ;   S 

2-0 

o-o 

0-0 

i5o 
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0-00 

3o 

•• 

29-721 

72-6  55-5 

61-2 

51-7  121-0 

5o-o 

65-4 

64-4 

9-5 

19-3 

2-0 

-    1-3 

SW 

SW 

5-0 

0-0 

0-8 

200 

384 

o-oo 

3i 

29-883 

73-8 

50-7 

60-8 

53-2 

123-0 

47-5 

65-7 

64-7 
65-0 

T6 

i5-i 

1-6 

-    17 

SW 

SW 

3-0 

o-o 

0-4 

175 

336 

O'OO 

Sum 

2'l8 

Means 

•• 

29-606 

72-3 

53-4 

60-9 

53-7 

114-5 

48-7 

66-0 

7-2 

15-9 

2-0 

-   0-8 

... 

... 

•• 

Sum 
4335 

Sum 

8597 

Bakometek  Readings  froji  Ete-Obsekvations. 

The  absolute  maximum  in  the  month  was  30'"- 0.52  on  the     ist  ;  the  absolute  minimum  in  the  month  was 

29'"- 170  on  th( 

5th. 

The  second  maximum             ,  ,             was  29"'-8i3  on  the  loth  ;  the  second  minimum              , ,             was 

29'" -338  on  th« 

13th. 

The  third  maximum                ,,             was  29'"- 788  on  the  17th  ;  the  third  minimum                 ,,             was 

29'" -539  on  tht 

20th. 

The  fourth  maximum              ,,             was  29'"- 651  on  the  22nd  ;  the  fourth  minimum               ,,             was 

29'" -446  on  th( 

>  23rd. 

The  fifth  maximiun                  , ,             was  29'"-  708  on  the  24th  ;  the  fifth  minimum                  , ,             was 

29'"-397  on  the 

26th. 

The  sixth  maximum                ,,             was  29'" -920  on  the  29th  ;  the  sixth  minimum                 ,,             was 

29'" -687  on  the 

30th. 

The  range  in  the  month  was  o'""862. 

The  mean  for  the  month  was  29'" -606,  being  o">- 198  hwcr  than  the  average  of  the  preceding  20  years. 

Temperature  op  the  Air. 

The  highest  in  the  month  was  yS"-^  on  the  ist  and  8th  ;  the  lowest  was  48=-4  on  the  i  ith  ;  and  the  range 

in  the  month  i 

vas  27^-9. 

The  mean             , ,             of  all  the  highest  daily  readings  was  ■]i°-  ^,  being  i°-5  lower  than  the  average  of  the  preceding  a 

0  years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  5.?°-4,  being  o'-  2  hiijher  than  the  average  of  the  preceding  2 

0  years. 

The  mean  daily  range  was  i8°-9,  being  i°-']  less  than  the  average  of  the  preceding  20  years. 

The  mean  for  the  month  was  6o°-9  being  i°-o  lower  than  the  a^■erage  of  the  preceding  20  years. 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  1861. 
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IIUMIDITV   OP    HIE    AlK. 

Tcmpi'rature  of  the  Dew  Point. 
The  highest  in  the  month  was  63^-0  on  the  2Sth  ;  and  the  lowest  was  47°' o  on  the  2nd  and  .^vd. 
The  mean  , ,  was  53°-  7,  being  o- •  2  Iwrer  than  the  average  of  the  preceding  20  years. 

Elastic  Force  0/  Vapour. — The  mean  for  the  month  was  o"''4i3,  being  o'"-oo4  lcs.i  than  the  average  of  the  preceding  20  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  4S'"6,  being  the  same  as  the  average  of  the  preceding  20  years. 

Degree  of  Humid  it y.— The  mean  for  the  month  was  78  (tliat  of  Saturation  being  represented  by  100),  being  2  greater  than  the  average  of  the  preceding  20  years. 
Weight  of  a  Cubic  Foot  if  Air — The  mean  for  tlie  montli  was  526  grains,  being  2  grains  less  than  tlie  average  of  the  preceding  20  years. 
Clocds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7^4. 
Wind. 

The  proportions  were  of  N.  i,  S.  12,  W.  17,  and  E.  i.     The  greatest  pressure  in  the  mouth  was  5ib"o  on  the  square  foot  on  the  i8th,  25th,  and  30th. 
Rain. 
Fell  on  20  days  in  the  month,  amounting  to  2'" -2,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'"-s  less  than  the  average  fall  of  the 
preceding  46  years. 

Electricitv. — The  insulating  lamp  was  not  burning  from  July  12  to  July  16. 
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I  St 

4th 
■was  29'" -953  on  the  6th 
•was  29'" -945  on  the  loth 
•was  29'" -91 7  on  the  1 5th 
was  29'" -969  on  the  17th 
was  30'"- 139  on  the  :2nd 
■was  30'"- 137  on  the  27th 
■was  30'"- 165  on  the  31st. 


the  fii-st  minimum  in  the  month  was  29'" -544  on  the    2nd. 


the  second  minimum 
the  absolute  minimum 
the  fourth  minimum 
the  fifth  minimum 
the  sixth  minimum 
the  seventh  minimum 
the  eighth  minimum 


was  29'"  -  740  on  the  ;th. 
■was  29'"-532  on  the  8th. 
was  29'" -595  on  the  12th. 
■was  29'" -654  on  tlie  15th. 
■was  2g'"-759  on  the  i8th. 
■was  29'"-92i  on  the  23rd. 
■was  29'"-  708  on  the  28th. 


Bakojieter  Readings  froji  Eye-Observations. 

The  first  maximum   in  the  month      was  29'" -936  on  the 

The  second  raaximmn  ,,  -was  29'" -897  on  the 

The  third  maximum 

The  fourth  maximum 

The  fifth  maximum 

The  sixth  maximum 

The  seventh  maximum 

The  eighth  maximum 

The  absolute  maximum 

The  range  in  the  month  -was  o'"-633. 

The  mean  for  the  month  was  29'°-865,  being  o'"-o77  higher  than  the  average  of  the  preceding  20  years. 

Temperatcre  op  the  Aik. 

Tjie  highest  in  the  month  was  89°- 3  on  the  12th;  the  lowest  was  46^-2  on  the  31st  ;  and  tlie  range  in  the  month  was  43  .1. 
The  mean  , ,  of  all  the  highest  daily  readings  was  75°-6,  being  2°-8  hiyha-  than  the  average  of  the  preceding  30  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  w.as  53°-S,  being  o°-4  higher  than  the  average  of  the  preceding  20  years. 

The  mean  daily  range  ■was  2 1°-  8,  being  2"-  4  greater  than  the  average  of  the  preceiiing  20  years. 
The  mean  for  the  month  ■was  63°-  2,  being  i°-  9  higher  than  the  average  of  the  preceding  20  years. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 

(csliii) 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 
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HuinCITT    OF   THE   AlK. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  mouth  was  66°-4  on  the  12th  ;  and  the  lowest  was  47'^'^  on  the  19th. 

The  mean            , ,            was  55°' 2,  being  i°- 1  higher  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'''"436,  being  o'°"oi4  greater  than  the  average  of  the  preceding  20  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  45''  9,  being  o^'  2  greater  than  the  average  of  the  preceding  20  years. 

Degree  of  Humidity — The  mean  for  the  month  was  76  (that  of  Saturation  being  represented  by  100),  being  i  less  than  the  average  of  the  preceding  20  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  528  grains,  being  the  same  as  the  average  of  the  preceding  20  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  5-9. 

Wira. 

The  proportions  were  of  N.  3,  S.  10,  W.  18,  and  E.  0.     The  greatest  pressure  in  the  month  was  8""'o  on  the  square  foot  on  the  3rd. 

Rain. 

Fell  on  9  days  in  the  month,  amounting  to  0'"  •  6,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  1 '"  •  8  less  than  the 

average 

fall  of  the 

preceding  46  years. 

Electricity. — August  16  to  20  and  August  25  to  30.  The  insulating  lamp  was  not  burning. 

Results  of  Ordinary  Meteorological  Observations 
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w 
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o-o 

2-0 
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H 

•• 
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sw 

sw 
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5i-5 
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57-5 
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0-6 
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NW 

sw 
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SW  ;  S 

0-0 

0-0 

0-0 

60 
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0-00 

27 

Last  Qr. 

29-807 

66-2 

377 

52-8 

48-6 

I  I  0-0 
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58-0 
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4-2 
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-   17 

1-0 

0-0 

0-0 
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0-00 

28 

29 

3o 

•• 
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63-8 
69-3 
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50-7 

55-7 
58-0 
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52-9 

8r5 
1 16-2 

45-2 
48-0 

57-5 
57-5 
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5-1 
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0-4 
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+    ••4 
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sw 

SE 

SW 
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0-0 
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0-0 
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271 
i63 

Q-Ol 
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•  • 
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55-2 
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42-8 
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0-5 
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0-00 
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•• 

29-717 

68-3 

48-2 

57-1 

5o-6 

106-9 

42-5    62-6 

6 1  "4 

6-5 

1 5-5 

1-5 

4-  0-6 

... 

•• 

•• 

•• 

Sum 
3245 

7635 

Sum 

1-49 

BAROSrETER   READINGS    FROM    EtE-OdSERVATIOXS. 

The  first  maximum  in  the  month  was  29'" '898  on  t 

he    jth  ;  the  first  m 

nimimi  in  the  month  was 

29'"-6i2  on  the   3r 

d. 

The  second  maximum             ,,         was  29'" '929  on  t 

iie    8th  ;  the  second 

ninimura           , ,           was  2 

9'»-6i2  on  the    6t 

h. 

The  third  maximum                ,,         was  3oi''-o3S  on  t 

ae  I  2th  ;  the  third  m 

nimum              , ,           was  : 

9'" -780  on  the    9t 

h. 

The  absolute  maximum          , ,         was  30'" -079  on  t 

le  iSth  ;  the  fourth  r 

ninimum            , ,           was 

9'" -544  on  the  i4t 

h. 

The  fifth  maximum                 , ,         was  29'° -841  on  t 

36  27th  ;  the  absolut 

;  minimum        , ,           was 

jg'"- 149  on  the  25t 

h. 

The  sixth  maximum              ,,        was  29'" -841  on  t 

he  29th  ;  the  sixth  n 

inimum            , ,           was  2 

9'" -667  on  the  28t 

h. 

The  range  in  the  month  was  0'"  •  930. 

The  mean  for  the  month  was  29'°-7i7^being  o'°- 112 

lower  than  the  averag 

e  of  the  preceding  20  years 

Temperatdke  of  the  Air. 

The  highest  in  the  month  was  8i''  i  on  the  ist ;  the 

lowest  was  37°-  7  on 

the  27th  ;  and  the  range  in 

the  month  was  43° 

4- 

The  mean             , ,             of  all  the  highest  daily  read 

ings  was  68° -3,  heinj 

'  o°-9  higher  than  the  avera 

ge  of  the  preceding 

20  years. 

The  mean             , ,             of  all  the  loTvest  daily  readi 

igs  was  48°- 2,  being 

o°-  7  hiu-cr  than  the  average 

of  the  preceding  2C 

years. 

The  mean  daily  range  was  2o'^*  i,  heing  i°-6  ijreatcr 

than  the  average  of  tl 

le  preceding  20  years. 

The  mean  for  the  month  was  57°'  i,  being  o'^-  2  liitjhc 

(■  than  the  average  of 

the  preceding  20  years. 

AT  THE  Royal  Oeservatoey,  Greenwich,  in  the  Year  1861. 
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ELECTRICITY. 
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CLOUDS  AND  WEATHER. 
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HCMIDITY    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  62=-8  on  the  6th  ;  and  the  lowest  was  45°'4  on  the  i8th  and  20th. 
The  mean  , ,  was  50^*6,  being  o"';  lower  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'°'369,  being  o'"'oi3  less  than  the  average  of  the  preceding  20  years. 
Weight  of  Vapour  iti  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  4^- 1,  being  ob'-  i  less  than  the  average  of  the  preceding  20  years. 
Degree  of  Humidit;/. — The  mean  for  the  month  was  79  (that  of  Saturation  being  represented  by  100),  being  2  less  than  the  average  of  the  preceding  20  years. 
Weight  of  a  Cubic  Fool  of  Air. — The  mean  for  the  month  was  532  grains,  being  2  grains  lesi  than  the  average  of  tlie  preceding  20  years. 
Clodds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6"  3. 
Wind. 

The  proportions  were  of  N.  2,  S.  10,  W.  16,  and  E.  z.     The  greatest  pressure  in  the  month  was  6""-o  on  the  square  foot  on  the  14th  and  23rd. 
Rain. 

Fell  on  15  days  in  the  month,  amounting  to  i'°*5,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being   i'°'o  less  than  the  average  fall  of  the 
preceding  20  years. 

Electeicity. — September  i  to  6,  15  to  17  and  23  to  26.     The  insulating  lamp  was  not  burning. 


Greenwich  Observations,  1861. 
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Results  of  Ordinaky  Meteorological  Observations 
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ing  of  the 
:tecl  and  re- 
renheit). 

Readings  of  Thermometeks. 
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10  Mean  Tem- 
and  the  Mean 
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lbs. 

miles. 

miles. 

in. 

Oct.  I 

29-575 

72-5 

57-5 

64-3 

6o-2 

106-0 

52-0 

60-0 

57-0 

4' I 

11-5 

0-8 

+  10-8 

Calm 

SW 

0-0 

0-0 

0-0 

65 

147 

0-09 

2 

In  Equator 

29-817 

66-3 

5i-o 

57-6 

5i-6 

gg-o 

49-0 

6o-o 

t>7-o 

6-0 

12-1 

1-8 

+  4-2 

SW;   N 

NW;  N 

O-O 

0"0 

0-0 

35 

9-5 

o-oo 

3 

3o-ooo 

68-5 

48-3 

57-5 

54-6 

iog-3 

42-0 

6o-o 

58-0 

2-9 

14-6 

0-0 

+   4'4 

Calm 

SE 

O'O 

0-0 

0-0 

65 

144    0-00. 

4 
5 

New 

29-956 

70-6 

5o-o 

58-6 

51-9 

117-6 

49"° 

60-5 

58-0 

6-7 

•9'4 

3-2 

-f  5-6 

SE 

SE 

O'O 

0-0 

o-o 

75 

i56 

0-00 

Perigee 

29-886 

68-2 

49'2 

57-5 

56-7 

92-0 

43-0 

59-0 

58-0 

0-8 

6-7 

0-0 

+   47 

SE;  S 

Calm 

Q-O 

0-0 

0-0 

40 

io5 

o-o3 ' 

6 

30-021 

Sg-o 

55-4 

56-0 

54-8 

62-8 

52-0 

59-0 

58-0 

1-2 

2-3 

0-6 

+  3-5 

NE 

Calm 

O-O 

o-o 

0-0 

25 

99 

0-08 

7 
8 

29-885 

70-0 

54-0 

6o-6 

60-0 

io5-o 

5o-o 

59-0 

58-0 

0-6 

7-6 

0-0 

+   8-3 

SE 

Calm 

0-0 

o-o 

o-o 

5 

67 

0-00 

Greatest 
Declination  S> 

29-688 

75-6 

5o-3 

62-1 

59-9 

ii5-o 

45-0 

59-0 

58-0 

2-2 

i3-o 

1-5 

+  10*0 

SW 

SW 

O-o 

0-0 

o-o 

io5 

2l3 

0-001 

9 

29-796 

69-3 

49"o 

58-2 

56-1 

no-o 

47-0 

60-0 

59-0 

21 

12-8 

0-4 

-1-   6-3 

SW 

SW 

o-o 

o-o 

0-0 

5o 

120 

0-04 

10 

First  Qr. 

29-694 

68-0 

45"9 

56-5 

54-4 

io5-o 

43-6 

6o-o 

59-0 

2-1 

1 1-5 

o-o 

+   4-8 

Calm 

SE 

2'0 

o-o 

0-0 

1 35 

261 

0-00 

1 1 

29-346 

71-0 

5o-o 

58-0 

54-7 

109-0 

46-0 

6o-o 

59-0 

3-3 

14-2 

l-I 

4-  6-6 

SW 

SW 

6-0 

o-o 

0-5 

190 

375 

0-43 

12 

29-843 

62-7 

48-3 

56-4 

52-3 

82-0 

45-0 

60-0 

Sg-o 

4'> 

11-6 

2*0 

+  5-4 

SW 

SW 

5-0 

o-o 

I-o 

180 

35o 

0-00 

ii3 

29-796 

68-0 

53-7 

59-6 

52-1 

11 0-0 

46-3 

60-0 

58-5 

7-5 

i5-5 

2-0 

4-  9-1 

SW 

SW 

4-0 

o-o 

0-4 

1 35 

3oo 

0-00 

14 
i5 

29-901 

74-3 

54-0 

62-3 

55-g 

1 10-0 

52-4 

6o-o 

58-5 

6-4 

i6-8 

0-6 

4-12-2 

SW 

SW;  SE 

I-o 

o-o 

o-o 

5o 

65 

0-00 

In  Equator 

29-960 

71-6 

47-8 

57-5 

53-8 

ii5-o 

42-0 

60-0 

58-5 

3-7 

16-9 

0-0 

4-   77 

SE  ;  Calm 

SE 

o-o 

0-0 

0-0 

35 

102 

0-00 

16 

30-114 

57-2 

48-0 

52-2 

497 

65-0 

46-5 

59-5 

58-5 

2-5 

6-8 

1-2 

+   2-6 

NE 

NE 

I-o 

o-o 

o-i 

85 

i85 

0-00 

17 

3o-i3o 

6 1-0 

•39'9 

5o-2 

44-8 

102-6 

3i-o 

59-5 

57-5 

5-4 

16-0 

0-7 

4-   0-8 

NE 

NE 

0-0 

0-0 

o-o 

45 

127 

O'Ol 

18 

Full 

29-972 

6o-2 

42-7 

5o-2 

45-4 

105-7 

37-8 

59-0 

57-0' 

4-8 

12-5 

0-9 

4-    i-o 

NE 

ESE 

I-o 

0-0 

0-0 

55 

i38 

0-00 

ig 

29-788 

63-0 

40-8 

5o-i 

47-3 

io6-o 

32-0 

5g-o 

57-5 

2-8 

11-6 

0-0 

+    I-o 

ESE 

ESE 

1-5 

0-0 

o-o 

5o 

125 

0-00 

20 

Apogee 

29-723 

58-2  43-4 

01-3 

5i-3 

65-3 

36-0 

57-0 

55-0 

o-o 

1-3 

0-0 

4-    2-2 

Calm 

Calm 

0-0 

0-0 

0-0 

25 

86 

0-00 

21 

29-608 

63-5  46-9 

54-7 

5i-8 

103-4 

40-4 

57-5 

55-0 

2-9 

11-6 

1-8 

4-  5-8 

SE 

SE;  SW 

i-o 

o-o 

0-0 

100 

ig3 

o-oi 

22 

29-670 

61-7,48-3 

53-9 

52-8 

86-0 

42-5 

57-0 

55-0 

II 

4"4 

0-5 

4-  3-3 

SSE 

S 

2-0 

o-o 

°'\ 

125 

249 

0-16 

23 

Greatflst 
DecUuation  N. 

29-901 

og-O;  46-8 

Si-g 

46-1 

102-0 

40-3 

57-0 

55-0 

5-8 

IO-3 

3-8 

4-  3-6 

SW 

S 

5-0 

0-0 

0-3 

ii5 

220 

O-OI 

24 

29-906 

64-2  49-5 

56-4 

53-2 

95-0 

46-5 

57-0 

55-0 

3-2 

7'4 

i-o 

4-   8-5 

S 

ssw 

2-0 

0-0 

0-5 

i3o 

23g 

0-00 

25 

29-970 

64-0'  55-5 

58-6 

57-0 

73-0 

5i-o 

56-5 

55-0 

1-6 

4-0 

0-8 

4-1I-I 

SW 

Calm 

o-o 

o-o 

0-0 

45 

1 15 

o-o3 

26 

Last  Qr. 

3o-ooi 

60-1^  46-0 

52-2 

48-3 

io5-o 

46-3   56-7 

55-0 

3-9 

9-3 

J-9 

4-   4-8 

ENE 

ENE 

I-o 

o-o 

0-0 

70 

164 

O-OO 

27 

29-927 

58-6  40-5 

48-9 

44-0 

92-3 

3o-7  '  56-5 

55-0 

4"9 

i3-3 

i-o 

+    17 

ENE 

NE 

2-0 

o-o 

O-I 

no 

255 

O'OO 

28 

29-967 

55-7  41-I 

47-0 

41-4 

97-0 

35-3  ,  56-0 

54-0 

5-6 

i3-2 

2-9 

0-0 

NE 

NE 

3-0 

o-o 

0-3 

90 

222 

o-oo 

29 

29-843 

54-8  39-6 

46-8 

43-4 

98-0 

3o-3   56-0 

53-0 

3-4 

8-6 

2-5 

Q-O 

NE 

NE 

2-0 

0-0 

0-2 

l3o 

287 

O-OO 

3o 

In  Equator 

29-798 

54-7 

43"  I 

47-6 

43-3 

92-0 

35-2 

56-0 

52-5 

4-3 

10-2 

2-5 

4-    1-0 

NE 

NE 

1*0 

o-o 

0-0 

45 

125 

0-00 

01 

29-615 

56-0 

43-6 

48-3 

41-8 

79-0 

40-6 

56-0 

1 

52-0 

6-5 

12-8 

1-3 

+    1-8 

SW 

SSW 

0-5 

0-0 

0-0 

120 

237 

0-00 

1 

Sum 

Sum 

Siuii 

Means 

•■ 

29-842 

64-1 

477 

54-9 

5i-3 

97-3 

42-8   58-5 

56-6 

3-6 

ii-o 

1-2    -1-    5-0 

1 

25305564 

o-8g 

Barometer  Readings  fkom  Eve-Observations. 

The  first  maximum  in  the  month  was  30'°  •  019  on  the     3rd  ;  the  first  minii 

num  in  the  n 

lonth  was  29'"- 

568  on  the     I  St. 

The  second  maximum            ,,          was  30'"  •  044  on  the     6th  ;  the  second  mi 

uinium       , 

,        was  29'"- 

868  on  the    5th. 

The  third  maximum              , ,          was  29'"  •  863  on  the    9th  ;  the  third  mini 

mum            , 

,        -was  29'"- 

664  on  the    8th. 

The  fourth  ma.ximimi            , ,          was  29'° -903  on  the  12th  ;  the  absolute  11 

inimum       , 

,        was  29'"- 

293  on  the  xith. 

The  absolute  maximum         ,,          was  30'°  •  1 7 1  on  the  1 7th  ;  the  fifth  minin 

lum             , 

,         was  29'°- 

771  on  the  13th. 

The  sixth  maximum              , ,          was  30'" '030  on  the  26th  ;  the  sixth  mini 

mum            , 

,        was  29'"- 

586  on  the  21st. 

The  range  in  the  month  was  o'"-878. 

The  mean  for  the  month  was  29'°  •  842,  bemg  0'" ■  1 5 3  hiyhcr  than  the  average 

of  the  prece 

ding  20  years. 

Temteratdke  of  TnE'Aiit. 

The  highest  in  the  month  was  75°"  6  on  the  8th  ;  the  lowest  was  39° -6  on  th 

;  29th. 

The  range             , ,           -was  ^fy"  0. 

The  mean               ,  ,            of  all  the  highest  daily  readings  was  64°'  i,  being  5 

0-8  higher  t\ 

lan  the  average 

of  the  preceding  2c 

)  years. 

The  mean              ,,            of  all  the  lowest  daily  readings  was  47°"  7,  being  4° 

-  0  higher  the 

m  the  average 

3f  the  preceding  20 

years. 

The  mean  daily  range  was  i6°"4,  being  i°-8  greater  than  the  average  of  the  f 

receding  30 

years. 

The  mean  for  the  month  was  54°' 9,  being  4°*  7  liit/her  than  the  average  of  th 

e  preceding 

20  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

1861. 

A.M. 

P.M. 

A.M. 

P.M. 

Oct.     I 

9,  ei.-cu,  ci.-s,  ci,  r 

9,  cu.-s,  ci.-s 

:     1,  t,  r 

2 

7,  ci,  h 

7,  cu.-s,  ci.-s 

:     o                         : 

f 

3 

. 

V     :     s,  sps 

lo,  th-f                    :  5,  s,  ci,  li.-cl         :  o 

o 

4 

w 

vr     :     s,  g  cur 

5,  ci.-cu,  ci                      :    I,  ci 

o 

5 

s 

s     :     w 

10,  li.-cl,  f 

lO,  h,  f 

:   10,  r 

6 

V 

V 

10,  r 

10,  r 

:   lo 

7 

s 

s 

lo,  th.-f 

10,  li.-cl,  h 

:  th.-f 

8 

0 

o     :      s 

o                                        :     3,  li.-cl 

3,  li.-cl 

:     5,1 

9 

s 

s 

lo,  r                                   :     7 

7,  ci.-cu,  ci.-s 

:     o,f 

10 

s,  sps,  g  cur 

s,  .sps,  g  cur 

lo,  f                                    :     o 

o 

:   lo                            : 

o 

II 

0 

s  N,  s  P,  sps,  g  cur  :  w 

7,  r 

lo,  1,  t,  h.-r 

:     o 

12 

m 

m 

lO 

lO 

:     a 

i3 

m 

m 

g,  ci.-s,  li.-cl 

7,  s,  ci 

:  1 0,  s,  ci.-s,  sc 

«4 

V 

V 

3,  ci,  li.-cl 

o 

i5 

s 

s     :     w 

lo,  th.-f 

2,  ci,  li.-cl 

:    o,f 

16 

0 

w     :     s 

lO 

lo 

!           '7 

s 

m     :     s,  sps 

o 

7,  ci.-cu,  ci 

:   lo,  th.-r 

i           18 

s 

m     :     s 

5,  ci.-cu,  ci 

7,  cu,  ci.-cu,  ci 

:     f 

1             19 

s 

s 

lo,  th.-f                           :     o 

o 

:     o,h 

J 

s 

s 

10,  f 

10,  f 

:     7,  ci.-cu,  cu. 

■s,  ci.-s,  f 

21 

V 

V 

0 

lo,  cu.-s,  ci.-s 

:     oc.-r 

22 

s  N,  s  P,  sps,  g  cur 

V 

lo,  li-cl                             :     h.-r 

10,  oc.-r 

:     o 

23 

w 

s 

10,  li.-cl 

lo,  li.-cl                 : 

7,  ci.-cu,  ci.-s          : 

lo,  ci.-s 

24 

w 

w     :     s 

lo                                        :     7,  ci.-cu,  ci.-s 

lO 

:     a 

25 

0 

s 

lo,  r 

9,  ci.-s 

:   lo,  ci.-s 

26 

s 

s 

10,  li.-cl 

7,  ci.-cu,  ci.-s 

27 

s 

o 

o,  h 

lo,  ci.-s,  h 

:     7,  ci,  h 

28 

m 

s 

lo 

lO 

:     5 

29 

s 

s 

lo                                     :     7,  li.-cl 

lo,  H.-cl 

3o 

m 

m     :     s 

7,  li.-cl 

10,  li.-cl 

:    lo 

3i 

8     :     0 

o 

lO 

o 

:     5,  li.-cl 

IltTMIDITT    or   THE    AlR. 

Temperature  nfthe  Dew  Point. 

The  highest  in  the  month  was  63°*  i  on  the  7th  ;  and  the  lowest  was  41°- 1  on  the  31st. 

The  mean             „               was  si°-3,  heing  s°'3  higher  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'3;8  being  o'"-o66  yrcaler  than  the  average  of  the  preceding  20  years. 

Weiyht  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  4B''  2,  being  0(^-6  ijrcaler  than  the  average  of  the  preceding  20  years. 

Degree  of  Ilumlility. — The  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  100),  being  the  same  as  the  average  of  the  preceding  20  years 

Weight  of  a  Cubic  Foul  of  Air.— The  mean  for  the  month  was  536  grains,  being  3  grains  le.is  than  the  average  of  the  preceding  20  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  skv  by  10,  was  6-5. 

WiN-D. 

The  proportions  were  of  N.  6,  S.  11,  W.  5,  and  E.  9.     The  greatest  pressure  in  the  month  was  6""-o  on  the  square  foot  on  the  i  ith. 

Rain. 

Fell  on   10  days  in  the  month,  amounting  to  o'""9,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i'"-9 

less  than  the  average  fall  of  the       | 

preceding  46  years. 

Electkicitt.— From  October  i  to  3.     The  insulating  lamp  was  not  burning. 

U  2 
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Results  of 

Ordinary  Meteorological  Observations 

1 

<U      ' 

Readings  of  Thermometers. 

a§§ 

Wind 

AS    DEDUCED    FROM 

Anemometers. 

1 

1 

0     (-     0) 

Difference 
between 

^ 

rt 

%h 

%-l 

In  the  Water 

Osler's. 

MONTH 

and 

DAY, 

Phases 
of 
the 

Dry. 

Dew 
Point. 

m 

111 
ill 

of  the  Thames, 
at  Oreenwich. 
by  Sclf-Rcnis- 
teriiiK  Ther- 
uumetfrs,read 
at  9h  A.M. 

next  morning. 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

between  the  Me; 
of  the  Day  anil  tl 
ture  of  the  same 
;eof  43  Years. 

Whe- 

W£LL'a 

Robin- 
son's 

•a 

2; 

li 
If 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

Amount  of 
Horizontal 

1861. 

Moon. 

•ass 

■^ 

^      Mean 

Mean 

"? 

Mean      | 

m 

s 

°i 

Movement 
of  the  Ail- 

a 
■3 

ill 

1       Daily 
°     1  Value. 

Dail.v 
Value. 

0  *  g 

0 
bo 

3 

1 

Daily      1 
Value.     1 

1 

m 

A.M. 

1 

P.M. 

0       ^^ 

1% 

on  each  Day. 

Ph 

i<i. 

0 

0 

0 

0 

0 

0 

0 

0 

0                      0 

1 

0 

0 

lbs. 

lbs. 

lbs. 

miles 

miles. 

in. 

Nov.  1 

2q-I70 

48-0 

35-4 

41-4 

36-7 

82-0 

35-0 

54-5 

5i-o 

4-7   lo-g 

2-2 

-  5-0 

SW:  NW 

w 

0-0 

0-0 

0-0 

125 

277 

o-i5 

2 

New; 
PerigL'c. 

2q-l85 

45-0 

32-4 

38-2 

32-7 

67-0 

31-3 

54-0 

49-0 

5-5,  8-5 

0-3 

—   8-0 

NW:   W 

NW 

5-0 

O-O 

1-6 

i65 

•379 

0-21 

3 

29-668 

46-3 

32-5 

39-2 

ii-it 

79-0 

24-6 

49-5 

46-0 

5-8  10-3 

2-2 

-   6-g 

NW 

NW 

3-0 

0-0 

0-3 

no 

208 

0-00 

4 

29-824 

48-8 

29-2 

40'9 

39-5 

58-0 

23-6 

5 1 -5 
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SW 

SW 
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5 

Dpcliniition  S. 
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sw 

sw 
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170 
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0-57 
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4-8 
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sw 

sw 
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0-0 
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125 
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7 
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5i-2 

34-5 

42-3 

38-3 

88-0 

27-0 

5i-o 

45-5 

4-0 
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wsw 

sw 

0-0 
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o-o 

95 
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O-QC 

8 

29-2  10 

47-8 

32-9 

39-4 

36-0 

86-0 

27-0 

49-0 

45-0 

3-4 

9-2 

0-3 

-  5-4 

wsw 

wsw 

0-0 

0-0 

0-0 

80 
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0  00 
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First  Qr. 

29-397 

46-8 
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SW 
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In  Equator 
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0-00 
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ssw 
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0-0 

0-0     i5 

5g 

o-i5 
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0-0 

-  4'4 
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NE 

5-0 

0-0 
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477 

1-29 

14 

29-168 

46-3 

34-8 
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36-9    75-0 
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47-5 

41-5 

3-8 
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WNW 
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0-0 
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0-54 

i5 
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75 
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0-00 
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ro 
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27-1 
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2-7 

4-0 

1-8 
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W 

SW 
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0-0 

O-o 

40 
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O-QO 

'9 

Greateat 
Decliualiou  N 
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41-8 
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34-1 

26-5 
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1 1-5 
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—  8-1 

SW 

SW 
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0-0 

0-2 

180 
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0-00 
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36-3 

41-8 
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27-0 
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6-0 
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37 
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wsw 

SW 

3-0 

0-0 

0-8 
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0-00 
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*• 
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47-3 

43-3 
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2-9 

+  5-3 

sw 

SW 
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0-0 
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47"4 

•39'4 

42-9 

41-1 

53-0 
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43-0 
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wsw 

sw 
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0-0 

0-5 
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w 
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0-0 
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nS 
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•• 
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0-0 
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0-00 
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Last  Qr. 

29-697 

49-0 

27-5 

43-2 

39-0 

6g-o 
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3-0 
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SW 

SW 
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0-0 

2-0 

3o5 
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0-00 
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In  Equator 
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sw 
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•• 
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33-5 
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4-6 
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1-8 
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w 
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0-0 

0-0 

0-0 

45 
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0-00 

28 

29-831 

48-4 

32-7 

41-1 

39-1 

74-0 

27-0 

43-2 

39-5 

2*0 

6-9 

07 

-    0-4 

wsw 

sw 

0-0 

0-0 

o-o 

i3o 
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0-00 

29 

29-646 

56-0 

44-0 

5 1  "9 

5i-5 

62-0 

34-0 

44-0 

40-0 

0-4 

27 

0-0 

+  10-3 

sw 

sw 

5-0 

0-0 

'•4 

260 

5i6 

o-io 

3o 

•  a 

29-681 

56-3 

43-5 
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47"9 

66-0 

38-0 

47-0 
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4-6 

1-6 

+   8-1 

sw 

wsw 

5-0 

0-0 

1-8 

25o 
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Sum 

Siun 

Sum 

Means 

29-561 

47-3 

34- 1 

40-8 

37-1 

68-2 

28-9 

47-2 

41-4 

37 

7-0 

1-8 

-  2-4 

445° 

9603 

5-06 

Barometer  Readings  from  Eye-Ouservatioks. 

The  first  minimum  in  the  month  wa 

s  29111-1 15  on  the 

2ni 

The  first  maxiimim  in  tiie  montli  was  29'"'86o  0 

1   the  4th  ;  the  second  minimum            , ,          wa 

s  29'"-2o8  on  the 

8th. 

The  second  maxiimmi            , ,          was  29'''"487  01 

1  the    9th  ;  the  third  minimum               , ,          wa 

s  29'''-o2i  on  the  i 

0th. 

The  third  maximum               ,,          was  29'"-637  01 

1  the  12th  ;  the  absolute  minimum          ,,          wa 

s  28'"-9i8  on  the  i 

3th. 

The  absolute  maximum         , ,          was  3o'"*426  01 

the  19th ;  the  fifth  minimum                , ,          wa 

s  2g'"-  208  on  the  2 

2nd. 

The  fifth  maximum                , ,          was  29'" -964  01 

1  the  24th  J  the  sixth  minimum              , ,          wa 

s  29'" -355  on  the  2 

6th. 

The  sixth  maximum               ,,          was  29'" -848  0 

a  the  28th;  the  .seventh  minimum          ,,          wa 

s  29'" -641  on  the  2 

gth. 

The  range  in  the  month  was  ji'-joS. 

The  mean  for  the  month  was  29'"-56i,  being  o'°M9 

5  loirer  than  the  average  of  the  preceding  20  yea 

rs. 

Temperature  of  the  Air. 

The  highest  in  the  month  was  s7'-8  on  the  26th;  tl 

le  lowest  was  23^-2  on  the  igthj  and  the  range  ir 

the  month  was  34 

'-6. 

The  mean             , ,             of  all  the  highest  daily  re 

adings  was  47  "-3,  being  2°-o  lower  than  the  avera 

ge  of  the  preceding 

20  years. 

The  mean             , ,             of  all  the  lowest  daily  rea 

dings  was  34°' i,  being  3^-6  lower  than  the  averag 

e  of  the  preceding 

!o  years. 

The  mean  daily  range  was  I3°'2,  being  i°-6  greale 

■  than  the  average  of  the  preceding  20  years. 

The  mean  for  the  month  was  4o°-8,  being  2°-6  lowi 

(■  than  the  average  of  the  preceding  20  years. 
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MONTH 

and 

DAY, 

iS6i. 


ELECTRICITY. 


A.JI. 


r.M. 


CLOUDS  AND  WEATHER. 


A.M. 
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Nov.    I 

2 
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4 
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lO 
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li.-cl 

O) 

h,  h.-f 
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2> 

ci.-s,  h.-f 

7. 

01. -s 

10 
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h.-r 
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0. 

h 
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li.-cl 

10, 
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li.-cl 

10, 

li.-cl,  h 

10, 

r 
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h.-r 

10,  li.-cl 

7,  li.-cl 
o,  h 


7,  li.-cl 


7,  li.-cl 
10 
7,  ci.-cu,  ci.-s 

10,  th.-r 

10,  r 
10,  oc.-r 

7.  li-d 
7,  li.-cl,  h 

1,  ci 

10,  n,  s,  ci.-s,  t.  r 
5,  li.-cl 
10,  r 

10,  r 

7,  li.-cl 
10 

7,  li.-cl 
10,  ci.-s 
10,  h,  h.-f 

2,  li.-cl 
o 

10 


:  10,  1,  r 
:     o,  h 


:   10 

0 

0,  f,  h.-f 

1,  h.-f 

:     1 

0 

:     1 

0 

f 

10,  r 
I,  ci.-s,  h, 

h.-f,  lu.-ha 

10,  h 
0,  h.-f 
h,  h.-f 

oc.-r 


10,  r 
10 
o,  h 


10,  th.-f 


10 


D,  oc.-r 
D,  ci.-s 


7. 
10 
10, 


ci.-cu,  ci.-s 
oc.-r 


HUMIDITV    OF    TIIK    AlR. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  M-as  53°'3  on  the  26tli ;  and  the  lowest  was  2i^-.;  on  the  24th. 
The  mean  „  -was  37°'  i,  being  3°"  o  lower  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  montli  was  o'"'  221  being  o'"'034  less  than  the  average  of  the  preceding  20  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — Tlie  mean  for  tlie  month  was  2K^-6,  being  o^"3  less  than  the  average  of  the  preceding  20  years. 
Degree  of  Humidity. — The  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  100),  being  2  /ess  than  the  average  of  the  preceding  20  years 
Weight  of  a  Cuhie  Foot  nf  Air. — The  mean  for  the  month  was  547  grains,  being  the  same  as  the  average  of  the  preceding  20  years. 
CLonns. 

The  mean  amoimt  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  (>■(). 
Wind. 

The  proportions  were  of  X.  4,  S.  9,  W.  16,  and  I',  i.     Tlie  greatest  jiressnrc  in  the  month  was  1 2"'*'  o  on  the  scpiare  foot  on  tlie  jth. 
Rain. 

Fell  on  15  days  iu  tlie   month,  amounting  to  5'"- 1,  as  measured  in  the  simple  cylinder  gauge   piirtly  sunk  below  the  ground;    being  2'" -7  greater  than  the  average  fall  of  the 
preceding  46  years. 

Electricity. — The  insulating  lamp  was  not  burning  from  November  2  to  6  ;  and  the  Electrometer  was  not  in  action  from  November  11  to  December  31. 
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Results  of  Ordinary  Meteorological  Observations 

V     * 

Readings  op  Thermometers. 
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0 
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Dec.  I 

Perigee 

29-911 

49-3 

35-0 

43-4 

37-2 

76-0 

3i-o 

47-5 

42-0 

6-2  lo-g 

4-4 

+   17 

WSW  ;  W 

NW;  NNE 

6-0 

O-O 

1-9 

65 

162 

o-oo 

2 

New  ; 
Greatest  Dec   S 

30-279 

45-4 

28-0 

36-5 

34-2 

68-0 

24-0 

47-0 

42-0 

2-3    6-2 

Q-O 

-  5-3 

Calm 

SE 

0-0 

0-0 

o-o 

65 

no 

0-00 

3 

•• 

30-129 

45-8 

30-7 

37-5 

32-2 

68-0 

23-5 

47-0 

42-0 

5-3 

1 1-4 

2-6 

-  4-2 

SSE 

SE 

o-o 

O-O 

0-0 

40 

85 

0-00 

4 

29-937 
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27-3 
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4-0 
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SE 
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O-O 

0-0 

90 
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0-00 
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29-623 
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34-5 
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35-3 

53-0 
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9-6 
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2-0 

0-0 

0-2 

no 

224 
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•• 
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0-0 
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SW 
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0-0 
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346 

0-27 
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.. 
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0-0 
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SW 
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3-0 

0-0 
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no 

i85 

0-01 

10 

29-672 

53-2 

43-7 

49"  > 

47-0 

82-0 

38-0 

44-0 

41-0 

2-1 

5-0 

1-3 

+   8-7 

SE;   SW 

SW 

3-5 

0-0 

0-3 

ii5 

220 

0-00 

II 

.  , 

29-939 

5i-8 

3q-8 

45-6 

42-5 

81-0 

33-8 

46-0 

43-0 

3-1 

6-9 

0-0 

+   5-4 

SW 

SW;   S 

2-0 

0-0 

0-0 

160 

3ii 

0-04 

12 

•• 

29-720 

52-0 

48-0 

5o-3 

46-8 

59-0 

38-0 

46-0 

42-0 

3-5 

4"4 

2-1 

+  10-3 

SW 

SSW 

5-0 

0-5 

1-8 

23o 

456 

0-00 

i3 

Ajjogee 

29-329 

53-2 

48-0 

5o-6 

46-8 

62-0 

43-4 

3-8 

5-8 

2-3 

+  11-0 

s 

SW 

9-0 

ro 

2-5 

25o 

479 

0-07 

14 

29-887 

49-3 

39-5 

447 

40-3 

82-0 

34-0 

4-4 

8-8 

3-0 

4-  5-0 

WSW 

w 

2-5 

0-0 

0-5 

2o5 

420 

0-02 

i5 

-• 
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49-8 

43-2 

46-1 
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4'9 
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+  6-1 

w 
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3-0 

o-o 

0-5 
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O-OO 
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47-8 
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52-0 

40-0 
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0-6 
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w 

NW 
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0-0 

0-0 

85 

2o5 

0-09 

17 

Full 
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43-3 
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5o-o 

34-0 
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4-6 

3-1 
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NW 

NW  ;  SW 

1-5 

0-0 

0-0 

i35 
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O'OO 
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•  • 

29-822 

47-3  40-5 

44-2 
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52-0 

35-0 
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2-1 
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w 

N 

3-0 

0-0 

0-8 

180 
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0-00 

19 
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0-0 

0-6 

85 
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, , 

30-278 
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NE 

NE 

0-0 
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80 
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O'OO 
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3i 

New 
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0-0 
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37 
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Bakometer  Readings  from  Eye-Oesekvations. 

The  first  maximum  in  the  month  was  30'" '31 8  on  the    2nd  ;  the  absolute  minimum  in  the  month  was 

>9'°-  loi  on  the    71 

h. 

The  second  maximum       ,,           was  29'"'-792  on  tlie    9th  ;  the  second  minimum               ,,          was  2 

9'°  -643  on  the  I  ot 

h. 

The  third  maximum         ,,           was  29'°'956  on  the  nth  ;  the  third  minimum                  ,,          was  2 

9'"  ■  283  on  the  1 3t 

h. 

The  fourth  maximum        , ,           was  30'°-  1 16  on  the  15th ;  the  fourth  minimum                , ,          was  2 

9"" -80  7  on  the  i8t 

h. 

The  fifth  maximum           ,,           was  30'° -295  on  the  20th  ;  tlie  fifth  minimum                   ,,          was  3 

o'°-o43  on  the  251 

h. 

The  absolute  maximum    ,,           was  3o"'-4i  6  on  the  27th  ;  the  sixth  minimum                 ,,          was  3 

oi"-243  on  the  31s 

t. 

The  range  in  the  month  was  i'"'3i5. 

The  mean  for  the  month  was  29'" -974,  being  o'"- 169  hirihcr  than  the  average  of  the  preceding  20  year 

5- 

TEltPERATURE    OP   HIE    AlR. 

The  highest  in  the  month  was  54° 'o  on  the  9th;  the  lowest  was  23°  "5  on  the  27th  and  30th. 

The  range             ,,             was  30°- 5. 

The  mean              , ,             of  all  the  highest  daily  readings  was  45°-  9,  being  o°'  9  higher  than  the  averaf 

fe  of  the  preceding 

20  years. 

The  mean              , ,             of  all  the  lowest  daily  readings  was  3(i°'0,  being  0^-5  higher  than  the  averaf 

;e  of  the  preceding 

20  years. 

The  mean  daily  range  was  9° '9,  being  o°- 4  greater  than  the  average  of  the  preceding  20  years. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the 

Year  1861. 

(cli) 

ELECTRICITY. 

CLOUDS  AND  -W-EATIIER. 

MONTH 

and 
DAT, 

1861. 

A.JL 

P.M. 

A.M. 

P.JL 

Dec.     I 

8,  ci.-cu,  ci.-s,  sc 
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0 
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5 
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6 

10 
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7 
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0 

:     7,  ci 

9 

10,  s,  ci.-s                           :     li.-sh.-r 

2,  ci 

10 
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10 

:  oc.-r 

1 1 

10,  li.-r                               :     0 

0 

;     5,  ci.-cu,  cn.-s,  lu.-cor 

12 

10,  r 

10 

i3 

10,  1- 

10,  fr.-r 

:     cu.-s,  ci.-s 

H 

10,  sl.-r                             :     0 

0 

:     9,  ci.-s 

i5 

10 

10,  li.-cl 

1              16 

10,  h.-r 

10,  h.-r 

:  10,  f 

17 

10,  f 

10,  th.-f 

:  10,  ci.-.«,  sc,  lu.-cor 

18 

10 

10 

:  10,  fr.-r 

19 

0                                      :     5,  li.-cl 

7,  ci.-s,  sc 

:     3,  ci.-cu,  ci.-s             :     i,  a 

t 

10,  li.-cl 

10 

1             21 

10 

10 

22 

10 

10 

23 

10 

10 

24 

0 

0 

25 

0,  h.-f 

0 

26 

0,  f,  h.-f 

0 

:     0,  f 

27 

10,  th.-f,  h.-f 

10 

28 

10 

10,  li.-cl 

29 

10 

10 

:   10,  th.-f 

3o 

10,  h.-f 

9,  ci.-cu,  ci.-s 

:    10,  f 

3i 

1 

10,  r                                  :  10,  ci.-cu,  ci.-s 

10,  cu.-s,  ci.-s 

:   10,  ci.-s 

.     ,             TTrt,.-r^T„ 

■wr      ^„      »., A   ._ 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  48°-4  on  the  loth  and  i6th  ;  and  the  lowest  was  23^-9  on  the  29th. 
The  mean  , ,  was  3  7° '3,  being  o°-4  liig/ier  than  the  average  of  the  preceding  20  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"-223,  heing  o'»-oo2  greater  than  the  average  of  the  preceding  20  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2S''-6,  being  the  same  as  the  average  of  the  preceding  20  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  lOo),  being  2  less  than  the  average  of  the  preceding  20  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  555  grains,  being  3  grains  greater  than  the  average  of  the  preceding  20  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-  j. 
■Wind. 

The  proportions  were  of  N.  j,  S.  7,  W.  9,  and  E.  10.     The  greatest  pressure  in  the  month  was  9">"o  on  the  squiire  foot  on  the  13th. 
Kain. 

Pell  on  10  days  in  the  month,  amounting  to  i"'-3,  as  measured  in   the  simple  cylinder  gauge   partly  sunk  below  the  ground;  being  o'°-J  Jess  than  the  average  fall  of  the 
precedmg  46  years.  i.'oorj  o'o< 

Electricity.— The  Electrometer  was  not  in  action  throughout  the  month. 


(clii) 


Maxima  and  Minima  Barometer-Eeadings, 


Maxima  and  Minima  Eeadings  of  the  Barometer. 

The  following  table  contains  the  highest  and  lowest  readings  of  the  Barometer,  reduced  to  o2°  Fahrenheit,  extracted  from  the  photographic 
records.  The  readings  are  accurate  ;  but  the  times  are  liable  to  great  uncertainty,  as  the  barometer  frequently  remains  at  its  highest  or  lowest 
point  through  several  hours.  The  time  is  tlie  middle  of  the  stationary  period.  Where  the  symbol  :  follows  the  time,  it  denotes  that  the  quick- 
silver has  been  sensibly  stationary  through  a  period  of  more  than  one  hour. 


MAXIMA. 

MNIMA. 

MAXIMA. 

MINIMA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Jlean  So 

ar  Tmie, 

Reading. 

Mean  Solar  Time, 

Reading. 

1861. 

■ 

861. 

i86t. 

1861. 

d        li      m 

in* 

•1        h      m 

ill. 

d        li       m 

d         h       m 

in. 

January 

0.  2  1 .     0 

29  -000 

May 

16.20.    8 

29  -920 

January         3.    0.    0 

3o  •166 

4.  20.     0 

29-875 

May 

20.  21.     0 

30-262 

25.    9.    0: 

29  -612 

10.  12.  3o: 

3o  -230 

i3.  1 5.  1 5: 

29  -520 

27.    9.    0 

29-972 

June 

1.    0.    0; 

29  -676 

20.  10.    0: 

3o  -357 

25.  i5.  10 

29  -755 

June 

3.  21.    0: 

29  -906 

9.  14-    0: 

29  -538 

26.    2.35 

3o-234 

2g.  19.    0 

29  -962 

12.  18.  20; 

3o  -070 

14.  22.  45 

29  -833 

February       2.    0.    0 

3o  •044 

February 

6.    4.40: 

29  -2i3 

17.  18.  40 

29  -940 

23.    7.  3o: 

29  -590 

7.    9.    5 

29  -468 

8.  11.    0 

29  -368 

24.     9.     0 

29724 

26.    6.    0: 

29  -480 

10.    7.25 

3o  •i52 

12.  20.  45: 

29-457 

27.  20.   10: 

29  -700 

28.  21.45: 

29  -575 

i3.  21.    0: 

29  -962 

10.  19.  45 

29  -460 

July 

0.19.      7 

3o  -037 

July 

5.    0.    0: 

29-170 

16.  1 1.    0: 

29  -675 

20.  1 3.  43 

29  -150 

g.2i.    0: 

29-813 

i3.    9.    0 

29  -338 

20.  22.35 

29  -375 

21.    6.33 

29  -io5 

16.  21.     0 

29-788 

19.  18.    0: 

29  -535 

21.  23.  3o 

2g  -560 

23.    0.  46 

29  -390 

22.     0.     0 

29  -65i 

22.  18.  5o 

29  -410 

25.    0.    0: 

3o  -073 

March 

I.    3.40: 

29  -430 

23.  20.  3o 

29-705 

25.  16.    0: 

29  -336 

March            2.    0.    0 

29-843 

2.  20.    5 

29  -423 

28. 16. 3o: 

29  -920 

29.  19.    0: 

29  -660 

4-  19-    7 

3o-i35 

6.    5.  40 

29  -496 

August 

0.21.   0: 

29-553 

August 

2.    9.    0: 

29  -544 

7-    7-i5: 

3o  -039 

8.    0.    0 

29-861 

4.    0.    0; 

29-897 

5.    3.    0: 

29  740 

g.    0.    0: 

30-283 

11.    6.35 

29  -i35 

6.    9.    0 

29  -953 

8.    2.35: 

2g  -53o 

i3.  21.45: 

30-148 

18.22.    0: 

28-818 

10.    0.07 

29  -965 

12.    3.    0 

29  •5g5 

ig.  23.    0; 

2g  -529 

20.    8.  3o 

29  -148 

i3.  17.    0; 

29  -945 

14.  21.    0: 

2g  -564 

22.  23.    0: 

29  74'3 

23.  2i.3o: 

29-627 

17.  10.  3o: 

29  '969 

18.    8.    0 

2g  -759 

24.  21.  i5 

2g  -810 

27.  18.    0: 

29  -262 

21.  22.  20: 

3o  -139 

23.    2.3o: 

29-921 

29.  10.    0: 

2g  -6i5 

So.  22.    0: 

29  -466 

26.  21. 3o; 

3o  -137 

28.  18.    0: 

29  -668 

April             I.     0.    0; 

29-628 

3o.  2  1 .    0 

3o-i65 

April 

1. 21. 3o: 

29  -553 

September 

3.    3.  3o: 

29  -612 

9.    9.    0 

3o  -412 

i3.  19.    0: 

3o  - 1 1 5 

September 

4.  23.    0 

29  '913 

6.    7. 3o 

29  -600 

i5.  23.  1 5: 

3o  -247 

22.  18.    0: 

29-684 

7. 21. 3o: 

2g-g2g 

9.  22.    0: 

29  -780 

26.  II.    0: 

3o  -037 

28.  i.3o: 

29  -904 

12.  II.     0: 

3o  -o38 

14.    5.    0: 

29  -533 

2g.  23.  3o: 

3o  •  1 60 

May 

3.    5.    8 

29  -810 

17.21.     0 

3o  -079 

25.    5.  3o: 

29-140 

May               5.    8.  40 

3o  -076 

II.    3.    0 

29  -434 

26.  23.    0: 

29-841 

28.  17.    0: 

29  -660 

14.    g.  35 

3o  -310 

29.  9.  i5: 

29  -841 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 


(cHii) 


Maxima  and  Minima  Readings  of  the  Barometer — co?icluded. 


MAXIMA. 


Approximate 

Mean  Solar  Time, 

1861. 


Reading. 


MrauiA. 


Approximate 

Mean  Solar  Time, 

1861. 


Reading. 


MAXIMA. 


Approximate 

Mean  Solar  Time, 

1861. 


Reading 


JIINULA. 


Approximate 

Mean  Solar  Time, 

1861. 


Reading. 


October  2.  22.  10 ; 
5.  22.  45 
9.    g.  i5 

12. 12. 3o: 
16. 21.  o; 

25.  21.      Oi 

November     3.  20.  45 
g.    g.  45: 

n.21.  o; 


3o  '020 
3o  -046 

29  -870 

30  •  1 7 1 
3o  -030 

2g  •865 

29 '487 
29  -637 


d       b      m 

October  i.  o.    oi 

5.  2.    o; 

8.  3.    o 

II.  2.  20 

i3.  3.    o: 

21.     4.30; 

November     1.21.    o 
8.    1.35: 
10.    o.    o 


29-568 
29-868 

29  -664 
2g  -275 
29-765 
29  -586 
2g  -I  i5 
29-195 
29  -oo5 


November   18.  23.  i5 

24.    8. 3o: 

28.  6.45 

December      i.  22.  i5 

9.  9.  o: 
II.  4.  o: 
1 5.   9.   o; 
20.    o.  3o 
26. 23.  o; 


30-428 
29  "964 

2g  -860 
2g-3i8 
29-792 

29  -g56 

30  -1 16 
3o  -295 
3o  -416 


d       h      m 

November    i3.    g.  3o 
22.  10.  i5: 
26.    I.   o; 
28.21.  o: 

December      6. 21.    o 
10.    3.  5o; 
1 3.    4.  40 ; 

17.21.  o: 

25.    6.  3o: 
3i.    g.    o: 


28-790 
29  -208 
2g  -355 
2g  -641 
29  -101 
29  -643 
29  -283 

29  -807 

30  -043 
3o  -242 


GitEENwicn  Obsebvations,  1861. 


X 


(cliv) 


Monthly  Metkokological  Means,  and  Eeadings  of  Deep-Sunk  Thermometers, 


Monthly  Means  of  EEsni.TS  for  Meteokological  Elements  at  the  Royal  Observatory,  Gkeenwtch,  in  tlie  Year  1861. 


I86I, 

JIOSTII. 

TEJIPERATnRE    OF    THE    AlR. 

Mean 

Mean 
Elastic 

Porce 

of 

Vapour. 

]Mean 
Weight  of 

]\1  fan 
ailiiitifiial 

of  the 
Barometer. 

Highest. 

Lowest. 

Range  in 

the 

Month. 

Mean  of  all  Mean  of  all 

the               the 

Highest.       Lowest. 

Mean  Daily 
Range. 

Jleau 
Tempera- 
ture. 

Tempera- 
ture of 
Dew  Point. 

Vapom- 

in  a 

Cubic  Foot 

of  Air. 

\Vci(.'ht 

required  to 

satm-ale  a 

Cubic  Foot 

of  Air. 

January   .  . 

in. 
3o-oii 

0 
55-0 

0 
16-0 

0 
39-0 

0 
39-6 

28-7 

10-9 

33-8 

3o-o 

in, 
0-167 

gr. 

i-g 

SI'- 
0-3 

February.  . 

29-686 

56-0 

24-4 

3i-6 

48-2 

36-g 

II-3 

42-1 

39-4 

0-241 

2-8 

0-3 

March 

29-614 

61-8 

29-1 

32-7 

52-7 

37-. 

i5-6 

43-8 

41-2 

0-259 

2-g 

0-3 

April 

29-999 

63-5 

26-8 

36-7 

55-0     I     36-0 

19*0 

44-3 

40-2 

0-249 

2-9 

0-5 

May 

29-924 

80-2 

33-4 

46-8 

63-5     1     43-0 

20-5 

5i  -9 

43-6 

0-284 

3-2 

I  -2 

June 

29-782 

81-8 

42'9     i 

33-9 

70-8          5i  -3 

19-5 

59-1 

53-1 

0-404 

4-6                i-o       1 

July 

29 -606 

76-3 

48-4 

27-9 

72-3     ;     53-4 

18-9 

60-9 

53-7 

0-413 

4-6 

1-3 

August  . . . 

29-865 

89-3 

46-2 

43-1 

75-6     1     53-8 

21-8 

63-2 

1 

55-2 

0-436 

4'9 

1-6 

September . 

29-717 

81-1 

^^ri 

43-4 

68-3          48-2 

20-  1 

57-1 

5o-6 

o-36g 

4-1 

I  -2 

October . . . 

29-842 

75-6 

39-6 

36-0 

64-1          47-7 

i6'4 

54-9 

5i-3 

0-378 

4-2 

0-6 

November  . 

29'36i 

57-8 

23-2 

34-6 

47-3 

I     34-1 

i3-2 

40-8 

37-1 

0-221 

2-6 

0-4 

December  . 

29'974 

54-0 

23-5 

3o-5 

45-9 

36-0 

9"9 

41  -0 

37-3 

0-223 

2-6 

0-4 

Means  .... 

29-798         69-4 

32  '6 

36-8 

58 -6     !     42-2 

16-4 

49"4   ■ 

44' 4 

0-304 

3-4 

0-8 

1S61, 
Month. 

Mean 

Degree 

of 

Humidity. 

(Sat. 

=  100.) 

Jlcan 
S7eight 
of  a 
Cubic 
Foot 
of  Air. 

Mean 
Amount 

of 
Cloud. 
0—  10 

R.\IN. 

Wind. 

Number 

of 
Rainy 
Days. 

Amount 

collected 

on  the 

Ground, 

read 

daily. 

Amount 

collected 

on  the 

Ground. 

read 
Monthly. 

From  Osier's  Anemometer. 

From       From 
Whe-     Robin- 

Number  of  Days  for  Mean  Direction  of  theTVind 

referred  to 

different  Points  of  Azimuth. 

Number  of 

Calm  Days 

and  Days 

on  which 

the  Pressure 

of  the  "Wind 

was  less  thau 

\  lb.  on  the 

Sq.  Foot. 

Mean  Daily 

Pressure 

in  lbs.  on 

Square 

Foot. 

wells 
Anemo- 
meter. 

son  s 
Anemo- 
meter. 

Mean  Daily 

Horizontal 

Movement 

of  Wind 

in  Miles. 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

pr. 

ill. 

in. 

January . .  . 

85 

564 

7-0 

7 

0-6 

0 

3 

I 

I 

2 

II 

I        I 

II 

0-44 

54 

177 

February.  . 

9' 

548 

7-4 

1 1 

1-8 

I 

4 

I 

2 

3 

1 1 

2 

2 

2 

0-96 

116 

248 

March 

90 

545 

6-5 

21 

2-2 

2 

0 

I 

0 

0 

10 

II 

5 

2 

1-27 

175 

346 

April 

85 

55 1 

7'i 

6 

0-8 

o-S 

4 

6 

9 

0 

0 

I 

2 

3 

5 

0-08 

83 

189 

May ...... 

7+ 

542 

7-6 

8' 

1-8 

1-6 

8 

7 

3 

I 

I 

3 

3 

2 

3 

0-19 

88 

201 

June 

81 

53 1 

7-4 

i5 

1-9 

1-8 

4 

6 

5 

2 

1 

8 

3 

I 

0 

o-o8 

86 

196 

July 

78 

526 

7"4 

20 

2-2 

2-1 

0 

0 

I 

I 

2 

18 

7 

2 

0 

o-3o 

140 

277 

August  . . . 

76 

528 

5-9 

9 

0-6 

0-6 

0 

0 

0 

0 

2 

i5 

II 

3 

0 

0-26 

120 

270 

September . 

79 

532 

6-3 

i5 

1-5 

1-5 

3 

I 

0 

I 

3 

i3 

8 

I 

0 

0-27 

108 

255 

October  .  . . 

87 

536 

6-5 

10 

o'9 

0-9 

I 

7 

4 

6 

4 

8 

I 

0 

0 

0- 11 

82 

180 

November  . 

87 

547 

6-9 

i5 

5-1 

5-2 

2 

2 

0 

0 

I 

i5 

7 

3 

0 

0-78 

148 

320 

December  . 

87 

555 

6-5 

10 

I  -2 

I  -3 

I 

7 

4 

3 

3 

6 

3 

2 

2 

1 

0-38 

106 

220 

Means  . . . . 

83 

542 

Sum 

6-9       147 

•• 

Sum 
20-4 

Sum 
26 

Sum 
43 

Sum 
29 

Sum 
17 

Sum 
22 

Sum 
119 

Sum 
59 

Sum 
25 

Sum 
25 

•• 

•• 

Whewel 

I's  Anemometer  was  not  at  work  dur 
een  formed  from  the  remaining  days. 

ng  3  days 

of  January  and  5  days 

of  Februar 

y.      The  m 

can  horizon 

tal  moveme 

ut  for  these  months  has 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISGl. 
Readings  of  Thermometers  sunk  in  the  Ground. 


(civ) 


(X.) Eeading  of  a  Thermometer  wliose  bulb  is  sunk  to  the  depth  of  35-6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  Isoon 

on  every  Day,  except  Sundays,  Good  Friday,  and  Christmas  Day. 


Day  of 

the  Jlontli, 

1861. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December.- 

d 

I 

0 
5o  -96 

0 
5o  So 

0 

49 '39 

0 
48-45 

0 
47-96 

0 
47-84 

0 
48-11 

0 

48-86 

0 

s 

0 
5o  -72 

0 
5 1  -37 

0 

s 

2 

5o  -92 

50-25 

49  -35 

4?  -44 

47-98 

s 

48-13 

48  -90 

49-86 

5o  -75 

5i  -36 

5i  -68 

3 

5o  '96 

.S' 

s 

48-42 

47 '96 

47-87 

48  -10 

48  -92 

49-9° 

50-76 

6" 

5 1  -69 

4 

5o  -qo 

5o  'ly 

49-26 

48-40 

47-93 

47-84 

48-16 

.s- 

49-91 

5o-8o 

5i  -40 

5i  -67 

5 

5o  -86 

5o  •17 

49-22 

48-08 

-S" 

47-86 

48-18 

49-02 

49-98 

5o-8o 

5i  -45 

5i  -67 

6 

S 

5o  -11 

49-22 

48.35 

47-95 

47 -86 

/l8  -20 

49-02 

49 '99 

S 

5i  -46 

5i  -67 

7 

5o-82 

5o-ii 

49-12 

s 

47-90 

47-80 

S 

49  -00 

5o  -02 

00  -91 

5 1  -46 

5i  -70 

8 

5o  'So 

5o-o5 

49-16 

48  -32 

47-90 

47-86 

48  -25 

49-04 

,S' 

5o-g5 

5i  -48 

.V 

q 

5079 

5o-o3 

49-11 

48  -JO 

47-88 

-s- 

48-27 

49-10 

5o  -09 

5o  -96 

5i  -48 

bi  -70 

10 

5o  '75 

S 

S 

48  -3i 

47-90 

47-87 

48-28 

49-10 

5o-io 

5o  -96 

5 

5i  -70 

11 

5o  76 

49 '94 

49-03 

48-28 

47-90 

47-88 

48  -00 

S 

5o  -12 

5i  -02 

5i  -53 

5i  -70 

12 

5c  73 

49-90 

48-88 

48  -26 

S 

47-87 

48-33 

49-20 

50-14 

5i  -02 

5 1  -57 

01  -70 

i3 

S 

49-90 

48-96 

48  -22 

47-88 

47-9° 

48  -35 

49-23 

50-26 

S 

5i  -02 

01  -70 

14 

5o  -68    , 

49-86 

48-95 

S 

47-88 

47-9° 

S 

49-25 

5o-23 

01  -10 

5i  -55 

5 1  -66 

10 

5o  -64 

49-83 

48-92 

48-19 

47-90 

47-92 

48  -40 

49  --^o 

,S' 

5i  -10 

5i  -56 

S 

16 

5o  -65 

49  -80 

48  -8S 

48  -16 

47-90 

s 

48-42 

49-31 

5o  -27 

5i  -10 

01  -00 

5 1  -65 

17 

5o  "65 

S 

-s- 

48-17 

47-85 

47  -93 

48-40 

49-35 

5o  -3o 

5i  -10 

S 

5i  -65 

18 

5o  -62 

49-75 

48-81 

48  -10 

47-86 

47-96 

48-46 

S 

5o  -35 

5i  -lo 

5 1  -55 

5i  -63 

'9 

5o  •61 

49-72 

48-79 

48  -lo 

,S' 

47  -96 

48  -5o 

49-42 

5o  -40 

01  -10 

5i  -62 

5i  -61 

20 

S 

49-68 

48-76 

48  -lo 

47-88 

47-96 

48  -48 

49-45 

50-40 

S 

5i  -62 

5i  -60 

21 

5o  -57 

49  -65 

48-72 

S 

47-88 

47-98 

S 

49-47 

00-40 

ni  -20 

5 1  -65 

5i  -58 

22 

5o  "56 

49  -62 

4871 

48-05 

47-86 

47-97 

48  -58 

49-02 

S 

5i  -23 

5i  -63 

S 

23 

5o  -01 

49-58 

48-71 

48-03 

47-90 

^' 

48  -60 

49-04 

50-46 

5i  -23 

5i  -62 

5i  -56 

2+ 

5o  "So 

S 

s 

48-07 

47-87 

48  -03 

48-62 

49-00 

00  -01 

5i  -28 

S 

01  -00 

2a 

00  'OO 

49-50 

48  -62 

48-06 

47-86 

48  -02 

48-66 

S 

5o  -51 

5 1  -30 

5i  -65 

Clu-istmasDay. 

26 

00-47 

49  "48 

48  -56 

48  -o5 

S 

48-05 

48-72 

49  -63 

5o  -55 

5 1  -oo 

5i  -70 

5i  -5o 

27 

S 

49-45 

48  -60 

48  -01 

47-86 

48-06 

48-71 

49-68 

5o  -60 

,S' 

5 1  -65 

01  -47 

28 

5o  •41 

49 '40 

48-55 

S 

47-86 

48-07 

,S' 

49-75 

5o-6i 

5i  -32 

5i  -63 

5 1  -5o 

2q 

5o-38 

GoodFi-iday. 

48  -02 

47-85 

48-05 

48-78 

49-72 

S 

5i  -30 

5i  -70 

S 

3o 

5o  '35 

48-46 

48  -00 

47-87 

S 

48-80 

49-77 

5o-68 

5i  -37 

5i  -72 

5i  -40 

01 

5o  -34 

s 

47-86 

48  -83 

49  -80 

5i  -38 

5i  -41 

Means . 

5o-66 

49-84 

48-91 

48  -20 

47-89 

47-9-3 

48-43 

49-33 

5o  -27 

01  -08 

5i  -56 

5i  -61 

1 

(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12  -8  feet  (12  French  feet)  beloiv  the  surface  of  the  soil,  at  the 

same  times. 


Day  of 

the  Month, 
1S61. 

January. 

February. 

March. 

Apr-,". 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

48  -qo 

45-74 

40-18 

45  -32 

46  -2  1 

47-46 

5o  -5o 

53  -06 

s 

55  -41 

54-71 

s 

2 

48-81 

45-62 

40-17 

45-36 

46-23 

.V 

5o  -61 

53  -i5 

55  -07 

55-33 

54-68 

52  -o3 

0 

48-71 

s 

.S' 

45  -33 

46  -3o 

47-71 

5o-68 

53 -i5 

55  -06 

55-34 

,s 

01  -95 

4 

48  -50 

45  -55 

45-13 

40-41 

46-32 

47  -78 

50-85 

S 

55  -07 

55  -32 

54-62 

5 1  -83 

0 

48-37 

45  -60 

45-18 

45-39 

S 

47-90 

5o-88 

53  -37 

55  -18 

55  -26 

04  -62 

5i  -72 

6 

S 

45  -43 

45-18 

40  -40 

46-38 

48  -02 

01  -02 

53-38 

55-18 

.S' 

54  -58 

5i  -62 

7 

48-13 

45  -52 

45-10 

S 

46-38 

48  -10 

S 

53-47 

00  -20 

55  -26 

54-53 

5i  -58 

8 

48  -06 

45-38 

45-18 

45  -5o 

46-41 

48  -20 

01-12 

53-44 

S 

55-28 

54  -5o 

S 

9 

47-95 

45  -39 

46-22 

45  -5 1 

46-36 

s 

01  -32 

53-56 

55  -25 

55-20 

54-40 

5i  -36 

10 

47-88 

S 

s 

40  -52 

46-48 

48  -40 

01  -40 

53-68 

55  -29 

55-18 

S 

5i  -30 

1 1 

"^^V. 

40  -20 

45  -22 

40-07 

46  -5o 

48  -52 

5 1  -48 

■S' 

55  -3 1 

55  -20 

54  -3o 

5i  -20 

12 

47  -DO 

45  -26 

45  -22 

45  -58 

S 

48  -61 

5i  -52 

53-80 

55  -oo 

55-10 

54  -21 

5i  -12 

X  2 


(clvi) 


Keabings  of  Thermometers  sunk  in  the  Ground 


(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  1 2  French  feet — cofwluded. 


Day  of 

the  Month, 
1861. 

Jimuary. 

Februarj-. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

Norember. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i3 

s 

45  -3o 

45  -22 

45-58 

46-56 

4877 

5i  -62 

53-82 

55  -00 

s 

54  -10 

5i  -02 

'4 

47  ■4-3 

45-32 

45-23 

S 

46  -60 

48-82 

S 

53-92 

55  -40 

55-18 

54-07 

5o  -92 

i5 

47-33 

45-32 

45-26 

45-63 

46-65 

48-88 

5i  -78 

53-93 

.S' 

55-12 

53-95 

S 

16 

47-32 

45  -32 

45  -3o 

45-58 

46-68 

5 

5i  -88 

53-96 

55-40 

55-08 

53-80 

50-72 

17 

47-22 

s 

S 

45-72 

46-58 

49-02 

52  -01 

54-08 

55  -41 

55 -06 

s 

5o-68 

18 

47-11 

45  -3o 

45  -3o 

45  60 

46-70 

49"n 

52  -02 

s 

55 -5o 

55 -o5 

53-60 

5o  -61 

»9 

47-02 

45  -30 

45  -3o 

45-61 

s 

49-20 

52  -10 

54-25 

55  -5o 

55  -o5 

53-51 

5o  -52 

20 

5' 

45-72 

45  -3o 

40-77 

46-79 

49-22 

52  -i5 

54  -26 

55  -5o 

S 

53 -5o 

50-48 

21 

46-82 

45  -23 

45  '33 

,S' 

46-83 

49-32 

S 

54-26 

55-48 

55 -o5 

53  -40 

5o  -40 

22 

46-71 

45-23 

45  -32 

45-73 

46-87 

49 '4° 

52  -32 

54-41 

,S' 

55-08 

53-25 

S 

23 

46-62 

45  -20 

45-36 

45-78 

46-92 

S 

52  -42 

54-50 

55-43 

55  -02 

53-15 

5o-3o 

24 

46-47 

s 

^ 

45  -92 

46  -96 

49-82 

52  -48 

54-56 

55  -45 

55-07 

S 

5o  -26 

25 

46  -43 

45  -2  1 

45-33 

46  -00 

47-02 

4973 

52-57 

s 

55-39 

55 -03 

52  -92 

ClmstmasDay. 

26 

46-32 

45  -2  1 

45  -20 

46  -02 

s 

49-88 

52  -60 

54-68 

55  -40 

55  -00 

52  -83 

5o  -12 

27 

S 

45-18 

45  -32 

46  -02 

47-16 

5o  -02 

52  -72 

54-80 

55  -42 

S 

52  -63 

3o  -03 

28 

46-18 

45-19 

45  -32 

,S' 

47-22 

5o  -12 

S 

54-88 

55-38 

54  -90 

52  -52 

00  -02 

29 

46  -o3 

GoodFriday. 

46  -12 

47-22 

5o  -20 

52-85 

54-88 

.V 

54  -90 

52  -48 

s 

3o 

43 '94 

45  -21 

46 -iq 

47-36 

S 

52-94 

54-93 

55  -44 

54-88 

52-33 

49  -85 

3i 

45-88 

S 

47-45 

53  -00 

54-98 

54-81 

49-81 

Means. 

47-32 

45-37 

45-24 

45  -66 

46-71 

48-89 

5i  -81 

54-04 

55  '33 

55-12 

53-74 

5o-86 

(in.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Day  of 

the  Month, 
1861. 

January. 

February. 

IMarch. 

April. 

May. 

Jime. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

44-20 

44-22 

45  -3o 

47-57 

5i  -87 

5677 

58-58 

s 

57-70 

55-83 

.S' 

2 

44-19 

44-20 

45  -53 

47-51 

S 

56-77 

58-67 

60  -03 

57-55 

55  -60 

48  '96 

3 

44-12 

.s- 

45-67 

47  '^9 

52  -28 

56-82 

58-72 

60  -02 

57-54 

■s- 

49-02 

4. 

43  -96 

44-32 

45  -60 

47 '37 

52  -54 

56-88 

S 

60  -02 

57  -56 

55-2  1 

49-02 

5 

43-86 

44-32 

45-78 

.S' 

52  -72 

57  -02 

58  -98 

60-12 

57-54 

55  -00 

48  -96 

6 

S 

44  ■•39 

45-86 

47-80 

52 -So 

57-09 

59  -02 

60-10 

,S' 

54-65 

48-70 

7 

43  -5o 

44-40 

S 

47-85 

52  -89 

S 

59-04 

60-08 

57-60 

54  -3o 

48  -48 

8 

43  -40 

44  "49 

46  -o3 

47-90 

52  -91 

57  -20 

59  -o5 

S 

57-60 

54-12 

s 

9 

43-30 

44-48 

46-18 

47-82 

S 

57  -20 

59  -21 

60  -10 

57-60 

53-83 

47 '9° 

lO 

-s- 

46-20 

48-03 

52  -98 

57  -20 

59-07 

60  -08 

57-72 

S 

48  -02 

II 

4478 

46-19 

48-03 

53-03 

57-35 

S 

60  -02 

57-75 

53  -26 

48  -02 

12 

44-84 

46-23 

S 

53-12 

57-48 

59-64 

5q  -90 

57  -62 

53 -o5 

48  -o3 

i3 

44-88 

46  -20 

48  -08 

53-06 

57-53 

5q-65 

59-82 

S 

52  -83 

48  -10 

14 

44-92 

s 

48-15 

53  -20 

S 

59-87 

5978 

57-78 

52  -00 

48  -12 

i5 

44 '97 

46  -40 

48  -3o 

53  -29 

5771 

60  -02 

s 

57-60 

52  -o3 

S 

16 

44 -q  I 

46-30 

48-27 

.5^ 

57-82 

60-08 

59  -5i 

57-52 

5172 

48  -3o 

17 

S 

46  -60 

48-31 

53-80 

58 -02 

60-28 

59  -3o 

57-50 

S 

48-30 

18 

44  "92 

46-58 

48  -60 

54-13 

58 -o3 

S 

59  -30 

57-47 

5i  -30 

48  -3o 

19 

44-92 

46-63 

S 

54  -5o 

58  -04 

60-47 

59-18 

57-38 

5i  -12 

48-31 

20 

44-81 

47-00 

49-12 

54-85 

58-13 

60  -3o 

59  -02 

s 

5o  -qo 

48  -39 

21 

44-76 

s 

49 '27 

55-17 

,S' 

60  -3o 

58-82 

57-14 

5o-58 

48-41 

22 

44-73 

47-17 

49  -00 

55  -46 

58  -23 

60  -33 

^s- 

57-04 

5o-i2 

^ 

23 

44-73 

47-25 

49  -80 

5 

58-21 

60-32 

58 -60 

56-82 

49-54 

48  -21 

24 

S 

47-50 

49*98 

56-03 

58 -30 

60-29 

58-51 

56-78 

S 

48  -10 

25 

44-76 

47-51 

5o-22 

56-18 

58-33 

S 

58-32 

56 -60 

49  -3o 

ChristmasDay 

26 

44-03 

44-60 

47-56 

s 

56-25 

58-37 

60-10 

58-28 

56  -5o 

49-20 

47-96 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 


(clvii) 


fill.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6  French  feet — concluded. 


Day  of 

the  Month, 
1861. 

January. 

February. 

Slarcli. 

April. 

May. 

June. 

July. 

August. 

Septenilter. 

October. 

November. 

Dece  mber. 

d 
27 
28 
29 

3o 
3i 

0 

0 
44-10 
44-I7 

0 

44-80 

44 '97 

Good  Friday. 

45  -02 

S 

0 
47-50 

s 

47-60 

47-68 

0 

50-83 
5 1  -03 
5 1  -26 
5 1  -60 
5i  -70 

0 

56  -41 
56-55 
56-59 

S 

0 

58-48 

s 

58 -60 
58-48 
58-62 

0 

60-19 
60  -10 

60  -05 
5g  -96  - 
60  -oi 

0 

58  -20 
58  -00 

S 
57  -80 

0 

s 

56 -3o 
56-23 
56-2  1 
56-02 

49"' I 
49  '°^ 
49-02 
49-02 

0 
4778 

47-56 

47-06 
46  -90 

Means. 

•- 

44-69 

46-54 

48  -95 

54-10 

57-73 

59-73 

59  -32 

57  -21 

52  -00 

48  -20 

At  temperatures  below  43°-5o  the  fluid  of  this  thermometer  descends  below  the  scale  ;  the  readings  from  January  10  to  February  25 

were  all  less  than  43°  -  5o. 


(I^^O— Beading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Day  of 

the  Month, 
1861. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

I 

0 

39  -63 

0 
42  -62, 

0 
45  -00 

46  -60 

0 

56  -10 

0 

60  -53 

0 
62  -o5 

0 

s 

0 
57-46 

0 
53-70 

0 

s 

2 

39  -96 

42-90 

44-98 

46-98 

S 

60  -52 

62-33 

62  -70 

57-80 

53-21 

46  -02 

3 

S 

.S" 

44-98 

47-35 

56-26 

60-86 

62  -41 

62  -83 

58  -10 

.S' 

45  -60 

4 

39-93 

43-08 

45-18 

47-60 

55-92 

60  -90 

S 

62  -93 

58-12 

5 1  -48 

44-98 

5 

40  -lo 

43  -o3 

45-40 

S 

55-73 

60-66 

62-32 

62  -82 

58-i8 

5o  -70 

44  -21 

6 

40  -3o 

42-78 

45-51 

47-58 

55-56 

60 -61 

62  -60 

62  -72 

.S' 

5o  -5 1 

43  -70 

7 

40-87 

42-95 

*' 

47-80 

55-35 

-s 

63 -02 

62  -80 

58-32 

5o  -oo 

43  -40 

8 

40-93 

43-16 

45-44 

47-82 

55-12 

60 -83 

63-18 

S 

58-45 

49  "98 

S 

9 

41  -28 

43-47 

45  -3o 

47-60 

S 

60  -85 

63-37 

62  -02 

58-83 

49-42 

44-25 

lo 

S 

S 

40-17 

47-65 

54-83 

61  -02 

63  -45 

61  -82 

58  -70 

S 

44-60 

II 

41  -12 

43-73 

45-16 

47-72 

55  -00 

61  -21 

S 

61-71 

58-68 

48-48 

40  -oo 

12 

40-75 

43-79 

45  -46 

^ 

55  -20 

61  -47 

64-10 

61  -40 

58 -60 

48-21 

45  -2  1 

i3 

40  -28 

4-5 '49 

45-82 

48  -o3 

55-73 

61  -52 

64  -60 

61  -08 

S 

47-98 

45  -5o 

•4 

40  -o3 

43-25 

-S 

48  -3o 

56 -5 1 

^s- 

65  -10 

60  -gi 

58  -10 

47  -21 

45-83 

i;j 

39-77 

43-08 

46  -^j 

48-43 

57  -48 

61  -82 

65-13 

S 

58-20 

47-10 

S 

i6 

40  -08 

43  -20 

46  -40 

49-23 

S 

61  -g3 

65  -02 

59  -92 

58  -01 

46-83 

45-80 

«7 

S 

S 

46-63 

5o  -06 

59  -37 

61  -95 

64-77 

5q  -52 

57-81 

s 

45-88 

18 

41  -18 

42-88 

47  -°9 

50-77 

60  -05 

61  -93 

,S' 

59  -3o 

57  -3o 

45-63 

45  -93 

'9 

4«  -45 

42-57 

47-46 

-S' 

60 -53 

61  -92 

64-10 

59  -20 

56-81 

45  -00 

45-80 

20 

41  -86 

42  -5o 

47-86 

5i  -i5 

61  -08 

61  -80 

64  -06 

5q  -06 

S 

44-42 

45  -46 

21 

41-94 

42  -58 

S 

5 1  -63 

61  -42 

,S' 

63-83 

5q  -06 

56  -00 

44-12 

45  -02 

22 

42  -32 

42-57 

47-40 

52-28 

61  -47 

61  -82 

63-32 

S 

55-88 

44-25 

,S' 

23 

42-43 

42-42 

47-23 

53  -20 

5 

61  -93 

62  -93 

58-38 

55-80 

44-48 

44-50 

24 

S 

S 

47-32 

53-60 

61  -45 

61  -88 

62-75 

58-34 

55-72 

S 

44-47 

2,1 

43-07 

43  -10 

47-32 

54  -21 

61  -3o 

61  -82 

.S' 

58  -02 

55-62 

44-10 

26 

42  -88 

43  -40 

47-48 

^S 

61  -10 

61  -75 

62  -08 

57-73 

55-78 

43-83 

43  -60 

27 

42-77 

43-91 

47-5. 

54-58 

60  -72 

61  -60 

62-12 

57-46 

S 

44-50 

43  -00 

28 

42  -68 

44-26 

.S' 

54  -62 

60  -54 

.S' 

62-18 

57-07 

55  -41 

44-92 

42  -40 

29 

Good  Friday. 

46  -68 

54-88 

60  -44 

61  -63 

62  -34 

s 

54-92 

44-90 

5 

3o 

44-85 

46  -61 

55-14 

S 

61  -77 

62  -70 

57-28 

54-41 

45-33 

41  -82 

3 1 

39  -5o 

5 

55 -60 

61  -97 

62  -78 

54  -o5 

41  -52 

Means. 

-• 

41  -i5 

43-18 

46  -26 

50-39 

58-17 

61  -43 

63-28 

60  -24 

57  -08 

47-33 

44-54 

At  temperatures  below  39° -70  the  fluid  of  this  tliermometer  descend.'^  below  the  scale  ;  the  readings  on  those  days,  which  arc  slightly 
below  this  value,  are  estimated  readings  only,  and  therefore  liable  to  some  uncertainty.  From  January  1  to  January  00  the 
readings  were  all  below  39^-70,  and  mostly  less  than  39°. 


(clviii'i 


Readings  op  Thermometers  sunk  in  the  Ground 


(Y.) — Readiug  of  a  Thermomeler  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  withiu  the  case  which  covers 

the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


Day  of 

the  Month, 
iSfti. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August, 

September. 

October. 

November. 

December. 

(I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

40  'O 

44-0 

46  -o 

45  -o 

So  -2 

62  -0 

637 

66-3 

.V 

62  -o 

48-1 

.S' 

2 

35  -0 

40-8 

43-3 

46-3 

5i  -8 

-S' 

65-3 

67-3 

66-3 

60 -8 

43-6 

40  'O 

3 

3+ -3 

s 

<S' 

47-8 

52  "3 

5g-3 

637 

63 -o 

66-0 

09  "5 

.S' 

41   -2 

4 

32 -o 

41  -o 

43  -2 

48-0 

46  -3 

58-6 

64-3 

S 

63-2 

607 

42  -6 

39  -3 

5 

34  '5 

43  -2 

41  -8 

47  7 

*' 

58-3 

627 

67-3 

667 

Sg  -6 

5o-5 

41-3 

6 

.S' 

4+7 

47 'o 

4-3  7 

47 '5 

57-3 

637 

67-3 

67-3 

S 

48-3 

40  -0 

7 

32  -o 

44-2 

44-0 

,S' 

47-0 

56-8 

S 

68-1 

627 

6.7 

44-3 

47-3 

8 

3o-8 

43  "5 

47  7 

46  -o 

48  -o 

57  -3 

65 -o 

66-1 

S 

62-2 

43  -5 

.S' 

9 

3o-8 

41  -g 

45-8 

45-7 

487 

S 

64  -o 

67-2 

62  -5 

62  'O 

42-3 

47-2 

10 

28-0 

-S 

S 

46  -o 

47  7 

58-3 

64-3 

68 -o 

627 

58-6 

.S" 

47-5 

11 

01   '2 

38-4 

44-0 

47-0 

47-8 

60 -5 

65  '0 

.9 

60  -2 

627 

44  7 

47-3 

12 

34  '5 

35  "2 

42  -2 

49-8 

,S' 

62-2 

65  "3 

73  -o 

62  -8 

57-5 

437 

48-3 

i3 

S 

36-8 

42  -2 

47-0 

49 '2 

65  -o 

66-3 

697 

60  -2 

.S' 

42  -6 

48-8 

'4 

33 -o 

36  '3 

41  "6 

-S' 

5i  '5 

67-5 

.S' 

69-3 

60 -8 

62-6 

43  'O 

46  "O 

i5 

32-2 

42  -3 

46  'O 

467 

56  '5 

68-5 

64-3 

697 

S 

58-3 

42  '3 

*• 

i6 

3i  -o 

44-2 

44 '2 

5o-8 

59 -5 

.S 

65-4 

65-8 

5j-S 

57-3 

3j  "3 

46-3 

17 

34-3 

S 

-S' 

So -3 

57-0 

66-3 

65  'o 

64-3 

55-8 

54-4 

S 

46  "0 

i8 

34-1 

45  -o 

407 

5i  -o 

5i  -8 

66 -o 

65 -o 

S 

57  -3 

55  -2 

34 '8 

45  -0 

'9 

34-1 

46  -Q 

43-6 

49  "6 

,S' 

68-3 

64-3 

67-3 

60  "2 

53-3 

36  'o 

43  "5 

20 

,S' 

43-3 

43-0 

47-3 

57  -o 

67-3 

65  -2 

65 -o 

60  '2 

S 

41-8 

41-3 

21 

37  -o 

46  '3 

42  -o 

,S' 

61  -8 

6g-3 

-S' 

62  '0 

57  -3 

55-6 

44-8 

41  -5 

22 

36 -o 

46  -0 

41  -8 

467 

61  -3 

67  -0 

65-3 

627 

S 

57  -5 

46  "O 

-S' 

25 

35-8 

46-3 

46-8 

5o  -0 

64  •) 

S 

65  -5 

64-4 

58  -o 

54-3 

41  -8 

42  -6 

2  + 

3-j  -0 

S 

,S' 

48  -o 

5g  -3 

65-5 

627 

6. -4 

57-5 

56-3 

S 

41  -5 

25 

A3 -2 

43-2 

46-3 

49-8 

Sg  '5 

63-2 

65  7 

,S' 

54 '9 

58-8 

41  -3 

CIiristmasDay 

26 

44-0 

40  '0 

47  'o 

5i  -5 

:s' 

6,7 

64-2 

63-3 

55  •! 

56-3 

49-8 

37  -o 

27 

S 

42  -o 

48-3 

44-8 

61  -3 

64-3 

63-3 

66-3 

55-1 

S 

45  '0 

35  -0 

28 

43  "2 

44-0 

5o  •! 

,S' 

57-3 

637 

S 

66-8 

56 -g 

52  "O 

42  '6 

38-3 

29 

397 

GoodFriday. 

46-8 

60  '4 

65  -o 

64.-8 

66-5 

S 

5i  -3 

49  "o 

s 

3o 

38-8 

46  'O 

47-3 

64  -Q 

S 

65-3 

65-3 

60  7 

5i  -5 

5i  -8 

34-8 

3i 

40  -0 

,S' 

62  -8 

65  -5 

63-3 

5i  -6 

38  -o 

Means . 

35-5 

42  -6 

44 '6 

47  7 

54-9 

63-2 

64-6 

66-2 

60 -3 

57-5 

43-9 

42-6 

(VI.) — Reading  of  a  Thermometer  within  the  case  covering  the  dccp-suuk  Thermometers,  whose  bulb  is  placed  on  a  level  with  their  scales 

at  the  same  times. 


Dav  of 

the  Mouth. 
iS6l. 

January. 

February. 

March. 

April. 

JIay. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

(1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

43  '5 

5o-8 

5i  -3 

46-8 

57  -3 

64  'O 

71  -5 

72  "5 

-s- 

70-1 

46-4 

s 

2 

32-3 

43-2 

45-8 

49-8 

397 

5 

69-8 

76  -0 

74  "o 

64  '0 

40-8 

3g-8 

3 

32  -g 

S 

S 

5 1  -3 

5g7 

61  -6 

68-6 

62  -2 

69-5 

66-5 

s 

43-5 

4 

28  -5 

44  7 

437 

537 

46-8 

6o  -o 

65  '5 

-S^ 

66-5 

68  -o 

46  '0 

42  -o 

5 

32-4 

45-1 

45-3 

49  "6 

S 

627 

63  "6 

76  -o 

76  -0 

63-8 

53-6 

40-8 

6 

,S' 

47  7 

53-6 

47  "2 

53-6 

57  -5 

68-8 

70  '5 

70  '6 

S 

48-8 

42  -6 

7 

28  -5 

47  "3 

47  "2 

S 

49-2 

56-8 

S 

73-5 

66-0 

66-2 

49-8 

5o  "2 

8 

3i  -2 

45-2 

48  -o 

49-8 

49-3 

59  "O 

71-5 

66 -o 

S 

6g-8 

46  -2 

S 

9 

3o-g 

42  -8 

49  7 

5i  -3 

55 -o 

S 

6g-5 

71  7 

67-4 

66-3 

43  -2 

52  'O 

10 

23-0 

-s- 

S 

55-3 

5i  -8 

617 

68-4 

76  -0 

68-6 

64-3 

S 

52  -6 

1 1 

33  -2 

38 -o 

45  '0 

5g  -o 

47-3 

6g  -2 

70-2 

S 

65-8 

68-3 

49-8 

49 '2 

12 

36-5 

35  -o 

43-8 

61 -3 

S 

66 'o 

70  -8 

86 -o 

72  -5 

60  -2 

46-2 

01  -2 

i3 

,S' 

•397 

45-5 

55-6 

49  7 

76  -3 

67-5 

73-6 

59-8 

S 

41  -3 

5i  -2 

•4 

3o  '5 

40  '2 

49 '2 

S 

62-2 

79-8 

.S" 

76  'O 

66 -o 

71  -o 

45  '2 

47-3 

i.> 

2g  -o 

47-2 

5i  -3 

49-8 

6g-3 

79  7 

66-2 

70-2 

S 

66-2 

41  -2 

.S' 

AT  THE  Royal  Obseevatoet,  Geeenwich,  in  the  Yeae  1861. 


(cHx) 


Oa)-RcadingofaTh 

ermomcter 

within  the 

case  covering  the  cleep-?unl<^  Thermometers — conchuleJ. 

Day  of 

the  Month. 
1861. 

January. 

February. 

March. 

Apr!]. 

May. 

June. 

July. 

August. 

September. 

October. 

November, 

December. 

(i 

0 

0 

0 

0 

0 

0 

0 

° 

0 

0 

0 

0 

16 

28  -5 

48-8 

48-6 

60  "5 

72  -3 

S 

69-8 

637 

61  '5 

56-8 

357 

48-4 

17 

35-9 

-S" 

.s- 

56 -o 

56 -o 

73-5 

71  7 

70-8 

57-2 

60  -o 

;S 

45  -o 

18 

357 

5o  '9 

44-8 

567 

55-6 

737 

67-3 

s 

65  -o 

59-6 

307 

46  '5 

•9 

34-6 

5o  -o 

46-8 

53 -o 

S 

76-5 

63  7 

73-5 

697 

60 -8 

38-5 

45  -0 

20 

S 

45-2 

45-1 

52-6 

69  -o 

72-5 

68  -o 

69-8 

60 -3 

S 

47  7 

40-9 

21 

42  -o 

52  'O 

44 'o 

S 

75  -0 

75-2 

S 

65-3 

61  -2 

60  -2 

5o-3 

40  'O 

22 

39  'O 

5o-8 

49-3 

5i-4 

65-2 

72-8 

68-3 

68-8 

S 

60  7 

46  "O 

S 

23 

37-2 

48  -2 

54-3 

55-2 

76  -o 

S 

69-8 

70-2 

58 -o 

57-2 

42  -5 

44  "2 

24 

42  "O 

S 

S 

56-3 

63-2 

71-3 

60 -8 

66-8 

64-4 

61  -2 

S 

42  7 

25 

5o  "9 

42-2 

45  'O 

53-6 

65  -2 

61  -o 

67-8 

S 

55  -2 

62-3 

45-5 

ChristmasDay. 

26 

5o  'o 

47-3 

5i  -2 

58-8 

S 

64-6 

66-3 

65  "o 

57  -0 

56  '9 

55 -o 

35-8 

27 

S 

46-8 

57-2 

38  7 

69  '2 

71-6 

68-5 

76-2 

64  •% 

-S' 

44-8 

327 

28 

45-8 

46-5 

517 

S 

56-2 

70-2 

.s- 

787 

58 -o 

52  "6 

45"  I 

38-8 

29 

42  "O 

GoodFriday. 

517 

66-8 

70-0 

71  7 

70  -5 

S 

55 -o 

55 -o 

S 

3o 

38-7 

46-8 

57-6 

75  -5 

S 

69-8 

707 

71-2 

54  -o 

54-6 

307 

3i 

49-5 

S 

69  'O 

71  7 

72  -2 

53-2 

38 -o 

Means. 

36-5 

457 

48-2 

53-2 

60  '9 

68-3 

68-4 

71  7 

65-0 

62-1 

45-8 

43-6 

(clx)     AVeekly  Means  of  Keadixgs  of  Deep-sunk  Thermometers,  and  Changes  of  the  Direction  of  the  Wind, 


Weekly 

Means  of  Readings  of  Thermometers. 

Thermometers  sunk  in  the  ground. 

Thermometer 

inclosed  in 

the  box  which  covers 

the  scales  of 
the  deep-sunk  Ther- 
mometers, and 
placed  on  a  level  with 
their  scales. 

1861. 
Period. 

Bulb 

24  French  Feet 

deep. 

Bulb 

1 2  French  Feet 
deep. 

Bulb 

6  French  Feet 

deep. 

Bulb 

3  French  Feet 

deep. 

Bulb 
I  Inch 

deep. 

d                                                d 

January        i  to  January       7 

8  to                     H 

i5  to                    21 

22  to                     28 

29  to  February     4 

0 

So'go 
50-75 
5o-62 
50-49 
5o-3o 

0 

48-57 
47-80 

47-14 
46-46 

4^  "79 

0 
43-97 

0 
34-7 

3i*4 
33-8 

41-2 

0 

33-0 
30-9 
34-2 
44-1 
44-8 

February      5  to                     1 1 
12  to                     18 
iq   to                         25 
26  to  March          4 

50-07 
49-84 
49-62 
49  ••39 

40  -43 
45 '3o 
45-32 
45-18 

44' '7 

40-77 
40-35 
42-18 
42-82 

42-6 
40-0 
45-2 

43-6 

44-4 
43-6 
48-2 
46-9 

March          5  to                     11 
12  to                     18 
19  to                       25 
26  to  April            I 

49-14 
48-90 
48-72 
48-52 

45-18 
45-26 
45-32 
45-27 

44-48 
44'9i 
44' 79 
44-94 

43-19 
43-28 
42-62 

44-28 

45-1 
42-8 

43-9 

47-2 

48-1 

47-2 

47-4 
50-7 

April            2  to                       8 

9  to                     1 5 

16  to                     22 

23  to                     29 

3o  to  May             6 

48-39 
48-26 
48-11 
48-04 
47-96 

45-40 
45-56 
45-67 
45-98 
46-27 

45-75 
46-23 
46-71 

47-49 
47-62 

45-25 

45-54 

47-14 
47-26 
47-12 

46-6 
47-0 
49-3 
48-5 
49 -2 

5o-2 
55-4 
55-0 
52-4 
55-8 

May              7  to                     1 3 
14  to                     20 
21  to                     27 
28  to  June            3 

47 '89 
47-88 

47-87 
47-86 

46-45 
46-67 
46-96 
47-40 

47'95 
48-46 

49'9'3 
51-62 

47-77 
49-66 
53-25 
55-43 

48-1 
55-6 
6i-2 
61-0 

50-4 
64- 1 
69-0 
65-5 

June'             4  to                     10 
II   to                     17 
18  to                     24 
25  to  July             1 

47-86 

47-9° 
47-98 
48-06 

48-07 
48-77 
49  ■•34 
5o-o8 

52-80 
53-25 
55-02 
56-46 

55-42 
56-55 
61  -00 
60-76 

57-8 
65-0 
67-2 
63-6 

59-6 

74-1 
73-7 
68-2 

July              2  to                       8 

9  to                    1 5 

16  to                     22 

23  to                     29 

3o  to  August        5 

48-18 
48-02 
48-48 
48-68 
48-89 

5o-86 
51-52 
52-08 
52-61 
53- 11 

56-96 
57-41 
58 -oS 
58-38 
58-68 

60-73 
61 -32 
61  -89 
61-77 
62- 14 

64- 1 
64-9 
65-0 

64-4 
65-8- 

68-0 
68-8 
68-1 
67-5 
71-4 

August        6  to                    12 
i3  to                     19 
20  to                     26 
27  to  September  2 

49 '09 
49-31 
49-53 
49-76 

53-56 
53-99 
54-45 
54-92 

59-22 
60-06 
60-27 
60-06 

63-29 
64-79 
63-i6 
62-47 

68-3 
67-7 
63-1 
65-8 

74-4 
71-3 

September   3  to                       9 
10  to                      16 
17  to                      23 
24  to                    3o 

49-98 
50-19 
50-39 
5o-58 

55-16 
55-33 
55-47 
55-41 

60-07 
59-85 
59-04 
58-18 

62-69 
61  - 14 
59-09 
57-65 

64-7 
60-8 
58-1 
56-7 

69-3 
65-7 
61  -9 
61-7 

October        i  to  October       7 

8  to                     14 

1 5  to                    21 

22  to                    28 

29  to  November  4 

50-79 
5i  -00 
5ri3 
5i-28 
51-37 

55-32 
55-19 

55-07 
55-02 
54-77 

57-58 
57-68 
57-43 
56-67 
55-85 

57-99 
58-56 
57-36 
55-70 
53-63 

60-7 
60-9 
55-7 
55-9 
48-1 

66-4 
66-7 
60-6 
58-5 

49-2 

November    5  to                    11 
12  to                    18 
1 9  to                    25 
26  to  December    2 

51-48 
5i-55 
5i-63 
5i-68 

54-49 
53-96 
53-29 
52-47 

54-19 
52-20 
5o-26 
49-06 

49-90 
47-16 
44-40 
44-92 

45-6 
40-6 
42  -0 
46-4 

48'6 
40'  I 
45-1 
49' I 

December    3  to                      9 
10  to                    16 
17  to                       23 
24  to                     3i 

5i-68 
5l  -6q 
5i-6i 
51-47 

5i-68 
5i  -o5 

5o-5o 
5o-o2 

48-68 
48-10 

48  ■  32 
47-56 

44-36 
45-32 
45-43 

42-80 

42-7 

47-4 
43-3 

37-4 

45-2 
5o-o 
43-6 

36-4 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861.  (clxi) 

Abstract  op  the  Ch/Vnges  op  the  Diuectiox  of  the  Wind,  as  derived  from  Osleu's  Anemometer. 

B7  direct  motion,  in  the  following  statements,  is  meant  that  the  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  W.,  N.,  &c., 

by  retrograde  is  meant  in  the  order  N.,  W.,  S.,  E.,  N.,  &c. 
ii 
i860.    Dec.  3i.  12.     The  direction  of  the  wind  was  S. 
1861.    Jan.  3i.  12.  ,,  ,,  S.,  which  implies  a  retrograde  motion  of  36o°. 

On  Jan.    o.  22,  4''.  22'',  8''.  3'',  the  trace  was  sliifted  to  the  next  set  of  lines  downwards  ;  on  Jan.  5''.  22'',  14''.  22^  the  trace  was  shifted 
to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  720°. 
Therefore  there  was  no  change  in  the  month  of  January. 

d        h 

1861.   Jan.  3i.  12.     The  direction  of  the  wind  was  S. 

Feb.  28.  12.  ,,  ,,  S.W.,  which  implies  a  direct  motion  of  45°. 

On  Feb.  11.  22,  26''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Feb.  14''.  22'',  the  trace  was  shifted  to  the  next 
set  of  lines  downwards,  implying  retrograde  motion  of  720°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  February  was  3i5°. 

d       h 

1861.    Feb.     28.  12.     The  direction  of  the  wind  was  S.W. 

March  3i.  12.  ,,  ,,  S.W.,  whioh  implies  no  change. 

On  March  20.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  March  was  36o°. 

<1       h 

1S61.    March  3i.  i2.     The  direction  of  the  wind  was  S.W. 

April    3o.  12.  ,,  ,,  W.S.W.,  which  implies  a  direct  motion  of  2 2|-°. 

On  April    20.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  36o°, 
Therefore  the  whole  excess  of  direct  motion  in  the  mouth  of  April  was  382^°. 

d        h 

1861.    April  3o.  12.     The  direction  of  the  wind  was  W.S.W. 

May    3i.i2.  ,,  ,,  S.W.,  which  implies  a  retrograde  motion  of  22^°. 

On  May     i5.  22,  16'.  22'',  19''.  22'',  24''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implj'ing  direct  motion  of  1440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  Blay  was  141 7^°. 

d      ii 
1861.    May3i.i2.     The  direction  of  the  wind  was  S.W. 

June  3o.  12.  ,,  ,,  N.N.W.,  which  implies  a  direct  motion  of  11 2^°. 

On  June    2.  22,    4''.  22'',    5'.  22'^  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  June  6''.  22'',  the  trace  was  shifted 

to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  36o°. 

Therefore  the  whole  excess  of  direct  motion  in  tlic  mouth  of  Juno  was  832s°. 

1861.    June  3o.  12.     The  direction  of  the  wind  was  N.N.W. 

July  3 1.  12.  ,,  )j  S.W.,  which  implies  a  retrograde  motion  of  112^°. 

On  July    2.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  mouth  of  July  was  247^°. 

1861.    July  3i.  12.     The  direction  of  the  wind  was  S.W. 

Au"-.  3 1.  12.  , ,  ,  J  W.S.W.,  which  implies  a  direct  motion  of  2  2i°. 

On  Au"'.  i3.  22,  26''.  22^  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Aug.  20''.  22'',  the  trace  was  shifted  to  the 
next  set  of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  36o°. 
Therefore  tlie  whole  excess  of  direct  motion  in  the  month  of  August  was  3822°. 
Greenwich  Oeservations,  1861.  K 


(cLxii)  Changes  of  the  Direction  of  the  Wind,  and  Amount  of  Rain  collected  in  each  Month, 


d         h 


1861.    Aug.  3I.I2.    The  direction  of  the  wind  was  W.S.W. 

Sept.  3o.  12.  , ,  ) .  S.S.W.,  which  implies  a  retrograde  motion  of  45°. 

On  Sept.  II.  22  the  trace  was  shifted  to  the  second  set  of  lines  downwards  ;  on  Sept.  22''.  22'",  the  trace  was  shifted  to  the  next  set 
of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  September  was  3i5°. 

1 861.    Sept.  3o.  12.     The  direction  of  the  wind  was  S.S.W. 

Oct.   3i.  12.  ,,  ,)  S.S.W.,  which  implies  no  change. 

On  Oct.     3.  22,  A"*.  2>^,  y^.  22^  21''.  22^  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  1440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  October  was  1440°, 

1861.    Oct.   3i.i2.     The  direction  of  the  wind  was  S.S.W. 

Nov.  3o.  12.  ,,  j>  W.S.W.,  which  implies  a  direct  motion  of  45°. 

On  Nov.  1 3.  iQ^,  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Nov.  24''.  22'',  the  trace  was  shifted  to  the  next  set  of 
lines  downwards,  implying  retrograde  motion  of  36o°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  November  was  45°. 

1861.    Nov.  3o.  12.     Thedirectionofthe  wind  was  W.S.W. 

Dec    3i.  12.  ,  >>  N.N.E.,  which  implies  a  direct  motion  of  i35°. 

On  Dec      222   the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  and  on  Dec.  23''.  22'',  to  the  second  set  downwards  ;  on 
Dec.  26''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde 
motion  of  36o  . 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  December  was  855'. 

The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  5962!°. 

The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whose  readings  increase  with  change  of  direction  of 
the  wind  in  the  order  N.,  E.,  S.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  in  the  order  N.,  W.,  S.,  E.,  kc. 
or  in  retrograde  motion,  gave  the  following  readings  :— 

reTfl. 

On  i860,  December  3 1''.  121" 37-50 

1 86 1,  December  3i.    12.      ..  54'oo 

Implying  an  excess  of  direct  motion,  during  the  year,  of  16 -5  revolutions,  or  6940°. 


AT  THK  Royal  Oesebvatoey,  Greenwich,  in  the  Year  1861. 


(clxiii) 


Amount  op  Rain  collected  in  each  Month  of  the  Yeak  i86i. 


I86I, 

MONTH. 

Monthly  Amount  of  Rain  collected  in  each  Gauge. 

Osier's 

Anemometer 

Gauge. 

On  the  Roof 

of  the 

Octagon  Room. 

On  the  Roof 

of  the 

Library. 

On  the  Roof 

of  the 
Photographic 
Thermometer 

Shed. 

Crosley's. 

Cylinder 

partly  sunk 

in  the 

Ground 
read  Daily. 

Cylinder 

partly  sunk 

in  the 

Ground 

read  Monthly. 

January 

February 

March 

April 

May  - 

June .             .             - 

July  - 

August 

September 

October 

November 

December 

in. 

0  "2 

1  -o 

I   •! 

0-8 

I  •! 

I  -3 
I  7 
0-3 
0-9 
0-6 
3-0 
0-9 

I  "4 

1  7 

2  -O 
0-4 
I  -2 
07 

3-9 
I  -0 

in. 

0-3 

I  "4 
I  -6 

0-8 
I  -5 

I  7 
I  -9 
0-4 

I   •! 

07 

3-8 
0-9 

in. 

I  7 

1  -8 

2  -2 

0-5 
1-4 

0-9 

5-0 

I   -2 

0-5 

1  7 

2  -2 
0-9 

I  -5 

I  7 
I  -9 
0-5 

I  -2 

0-8 
3-6 

I   •! 

0-8 
I  -8 

1  -9 

2  -2 
0-6 

I  -5 

0-9 

5-1 
I  •^ 

In. 

0-6 

1  -8 

2  "2 

0-8 
I  -6 

1  -8 

2  -I 
0-6 
I  -5 
0-9 

5-2 

I  -3 

Sums     - 

12-9 

i6-i 

•• 

.7-6 

•• 

20  -4 

The  heights  of  the  receiving  surfaces  are  as  follows : 

Above  the  Mean  Level  of  the  Sea. 
Ft.     In. 
Osier's  Anemometer  Gauge 2o5     6  . . . . 


Gauge  on  the  Roof  of  the  Octagon  Room i  g3     2^ 

Gauge  on  the  Roof  of  the  Library 177     2 

Gauge  on  the  Roof  of  the  Photographic  Thermometer  Shed  164  10 

Crosley's  Gauge i56     6 

The  Two  Cylinder  Gauges  partly  sunk  in  Ground i55     3 


Above  the  Ground 
Ft.    In. 

5o 

8 

38 

4i 

22 

4 

10 

0 

I 

8 

0 

5 

F2 


ROYAL  OBSERVxVTORY,  GREENWICH. 


APPENDIX 


TO 


RESULTS   OF   THE   MAGNETICAL   AND   METEOROLOGICAL 

OBSERVATIONS 


1861: 


CONTAINING 


OBSERVATIONS 


OF   THE 


MAGNETIC    DIP 

1856. 


(clxvi)  Observations  of  the  Magnetic  Dip, 


In  the  "Results  of  the  Magnetical  and  Meteorological  Observations  i856,"  page  cxxxiv,  it  was  stated  that,  in 
consequence  of  an  injudii^ious  use  of  the  Dipping  Needle  there  described,  it  was  feared  that  the  Observations  of  Dip  in 
1 856  were  useless,  and  their  publication  was  therefore  suppressed. 

On  comparing  the  results  of  the  j'car  1 856  with  those  of  subsequent  years,  in  which  the  Needle  was  used  in  an 
unobjectionable  manner,  it  appears  that  they  fall  into  series  so  well  with  the  others  that  there  is  no  sufficient  reason  for 
suppressing  them ;  and  they  are  therefore  now  exhibited  in  the  usual  form. 

There  is  much  greater  discordance  among  the  annual  results  than  I  could  wish  ;  but  I  am  unable  to  assign  its 
cause. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1856. 


(clxvii) 


Magnetic  Dip,  observed  .at  the  Eoyal  Observatory,  Greenwich 

,  iu  the  Year  i856. 

Day  and 

Day  and 

Approximate  Horn-, 

Magnetic  Dip. 

Needle. 

Approximate  Hour, 

Magnetic  Dip. 

Needle. 

1856. 

1856. 

d       h 

0       / 

!                   d    h 

0       ' 

January           7.  2 1 

68.  44  'OO 

A  I 

June               29.21 

68.  42  -25 

Ai 

8.    3 

68.  45  'OO 

A  I 

3o.    3 

68.41  -75 

A  I 

i3.  21 

68.41  -25 

A  I 

14.    3 

68. 45  -So 

A  1 

July                 7.21 

68.  42  -5o 

Ai 

28.21 

■  68.  46  -OO 

A  I 

8.    2 

68.  43  -75 

Ai 

29.    3 

68.46-25 

A  I 

20.  21 

68.43-25 

Ai 

21.    2 

68.  44  -5o 

Ai 

February         3.  2 1 

68.  44-50 

A  I 

27.  21 

68.  45  -00 

A  I 

4.    3 

68.46-75 

A  I 

28.    3 

68.  44  -50 

Ai 

10.  21 

68.  45  -OO 

A  I 

II.    3 

68.45-25 

A  I 

August            3.  21 

68.41  -25 

A  I 

17.21 

68.46-75 

A  1 

4.    2 

68.  44-50 

Ax 

18.    3 

68.49-25 

A  I 

10.  21 

68.43  -75 

A  I 

24.  21 

68.52  -5o 

A  I 

II.    3 

68.  44  -5o 

A  I 

25.    3 

68.  36  -OO 

A  I 

17.  21 

68.43  -75 

A  I 

18.    3 

68.47-50 

A  I 

March             2.21 

68.  43  -5o 

A  I 

24.  21 

68.  36 -5o 

Ax 

3.    3 

68.  43  -5o 

A  I 

25.    3 

68.27-25 

A  X 

9.21 

68.  40  -00 

A  I 

10.    3 

68.  41  -5o 

A  I 

Septemler       0.21 

67.52  -75 

A  X 

17.  21 

68.45-25 

A  I 

I.    3 

68.  39  -00 

Ai 

18.    3 

68.  44  -00 

A  I 

7.21 

68.37-75 

Ai 

23.  21 

68.  47  -25 

A  1 

8.    3 

68.  40  -00 

A  I 

24.    3 

68.44-25 

A  1 

14.  21 

68.    I  -75 

Ax 

3o.  21 

68.44-25 

A  I 

14.  23 

68.  42  -5o 

A2 

3i.    3 

68.  45  -5o 

A  I 

i5.    3 

68.  49  -00 

A2 

21.  21 

68.47-75 

A2 

April                 6.21 

68.  47  -25 

Ai 

7.    2 

68.  43  -75 

A  I 

October         14.21 

68.  33  -50 

A2 

1 3.  21 

68.44-25 

A  I 

14.  22 

68.37-75 

A  I 

14.    3 

68.  45  -OO 

A  1 

19.  21 

68.  35  -OO 

A2 

20.  21 

68.44-25 

A  I 

20.    3 

68.36-25 

A2 

21.    3 

68.46-75 

A  I 

26.  23 

68.35-50 

Ax 

27.  21 

68.  46  -5o 

A  I 

27.    2 

68.36  -00 

Ax 

28.    2 

68.  46  -5o 

A  I 

May                4.  2 1 
5.    2 

11.  21 

12.  2 
18.21 
19.    3 

68.  45  -OO 
68.  42  -75 
68.44-75 
68.45-25 
68.  46  -5o 
68.  45  -25 

A  I 
A  I 
A  I 
A  I 
A  I 
A  1 

November        2.  21 
3.    3 
•9.21 
10.    3 
24.  22 
24.  23 

68.  37  -5o 
68.39  '25 
-  68.  39  -00 
68.39  75 
68.54-75 
6g.    I  -OO 

A  X 
Ai 

Ax 
A  X 
A  X 
A2 

25.21 

6S.  44  -75 

A  I 

26.    3 

68.  44  -00 

A  I 

December        0.  2 1 

68.45-50 

A  I 

I.   3 

68.  49  -75 

A  I 

June                 I.  21 

68. 45  -5o 

A  I 

7.  21 

68.42  -25 

A  1 

2.    3 

68.  45  -00 

A  1 

8.    3 

68.47  -25 

Ax 

8.21 

68.  44  -co 

A  I 

14.21 

68.  47  -So 

Ax 

9.    3 

68.43-75 

A  I 

i5.    3 

68.  46  -oo 

Ai 

i5.  21 

68.  46  -25 

A  I 

21.  21 

68.  48  -20 

A  I 

16.    3 

68.  45-25 

A  I 

22.    3 

68.46-25 

A  I 

22.21 

68.44-75 

A  I 

28.21 

68.  45  -oo 

A  I 

23.    2 

68.  44  -00 

A  I 

29.    3 

68.  45  -00 

Ax 

The  observations  on  September  i<'.  3''.  and  14"'.  23'.  were  taken  in  conse 

^uence  of  the  anomalous  resu 

Its  of  the  observations  imme 

diately  preceding 

them  :  and,  on  September  14,  A,  was  introduced. 

September  22  to  October  14.     The  needles  were  in  the  hands  of  the  make 

r  for  repair. 

The  observations  of  September  are  omitted  in  the  following  mean. 

(clxviii) 


Monthly  Means  of  Magnetic  Dips. 


Monthly  Means  of  Magnetic  Dips,  at  the  Royal  OcsEnvATOitr,  Gkeenwich,  in  the  Year  i856. 


1856, 
Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Mean 


Barrow, 
A  I. 


68.44-66 
68.4575 
68.  43  'go 
68.  45  -53 
68.4478 
68.  44  -25 
68.  43  '92 
68.  41  -12 

68.  06  -42 
68.  42  -oj 
68.46-28 


68.  43-51 


Number  of 
Observations. 


6 
8 

10 
8 
8 

10 
6 


3 
5 

10 


Barrow, 
A  2. 


68 
69, 


92 
00 


Number  of 
Observations. 


As  there  appeared  to  be  no  marked  difference  between  Observations  taken  at  21''  and  3'',  the  Monthly  Means  have  been 

taken  irrespectively  of  the  hours  of  Observation. 


ROYAL  OBSERVATORY,  GREENWICH. 


CORRECTIOIV 


OF 


NUMBERS 


m  THE 


"RESULTS  OF  MAGNETICAL  AND  METEOROLOGICAL 

OBSERVATIONS," 

1856,    1857,    1859,    I860. 


Greenwich  Observations,  1861. 


(clxx) 


Correction  of  Numbers  in  the  "Eesults  of  Magnetical  and  Meteorological  Observations" 


lu  the  "  Results  of  Magnetical  and  Meteorological  Observations ;"  i856,  page  (cxxviii)  ;  185;,  page  (cxxxviii) ;  1855,  page  (cxxxviii)  and 
1 860,  page  (cxxvi)  values  were  inadvertentl}'  printed  as  Adopted  Values  of  a,  which  were  not  in  fact  computed  with  the  aid  of  the 
Mean  Valae  of  h.    The  subsequent  numbers  were  free  from  error,  all  calculations  having  been  made  with  the  true  Adopted  Values  of  a. 

The  following  are  the  correct  numbers  : — 

Adopted  Values  of  a,  after  application  of  Mean  Value  of  h. 


1856. 

■857- 

•85 

9- 

i860. 

January 

23 

+  o-i638o 

January 

22 

4-  0-15564 

January 

i3 

4-  0-14967 

January 

16 

+  0-14576 

February 

i5 

+  o-i6i56 

February 

4 

4-  o-i56o5 

February 

14 

4-  0- 14930 

February 

7 

4-  0-14560 

March 

3i 

+  0- 1 6462 

March 

18 

4-  0-15688 

March 

2 

4-  o-i5o27 

March 

'9 

4-  0-14391 

Ma)- 

20 

+  0-15963 

April 

28 

4-  0-15956 

April 

4 

4-  0-14930 

April 

4 

4-  0-14029 

June 

9 

+  0-15912 

May 

i3 

4-  0-15855 

May 

6 

4-  0- 1 5007 

June 

u 

4-  0-14352 

July 

I 

+  0-15968 

June 

3 

4-  0-15751 

June 

8 

4-  0-14874 

July 

26 

4-  0' 1 4449 

August 

16 

+  0-15883 

August 

27 

4-  0-15490 

July 

6 

4-  0-14862 

August 

21 

4-  0-14364 

September 

12 

+  0-16127 

vSeptember 

25 

4-  0-15543 

August 

12 

4-  0-149 1 3 

September 

3 

4-  0-14317 

October 

14 

+  0-16047 

October 

27 

4-  0-15454 

September 

12 

4-  0-14802 

October 

22 

4-  0-14506 

November 

7 

+  0-15983 

December 

9 

4-  o-i558i 

October 

5 

4-  0-14813 

November 

'9 

4-  0-14520 

December 

II 

+  0-15445 

November 
December 

3 

9 

4-  0-1 541 5 
4-  o-i555o 

December 

18 

4-  0-14563 

AT  THE  Royal  Observatory,  Greenwich,  for  the  Years  18.36,  1857,  18.59,  axd  18G0. 


(clxxi) 


In  the  "Eeduct 

ion  of  the  Magnetic  01 

>servations  made  at  the  Royal  Observatory,  Greeawich,  from   i 

848   to   1807,"  attached  to  the 

V 

oluiue  of  "R 

e.-ult 

s  of  Jla 

gnetical  and  Metoorological  Observations,  1 85g,"  are  two  tables, 

namely, 

Table  XI.,  page  (ccviu). 

and  J,  able 

XVI.,  page  (ccxix) 

,  which 

are  affected 

with  very  slight  inaccuracies. 

It  is  requested  tliat  tli 

c  following  Tables 

may  be  substituted  for  tliose  in  the  Volume  for  i85g. 

Table  XL— Mk 

VN,  tl 

irough  the  Ranse  of  Months,  of  the  Montiily  Mean  Deterjuxations  o 

f  the  Diurnal  IxEQr ality  of  Horizontal   | 

FoncE  ;  exhibited  separately  for  the  different  Years. 

GOt- 
1  Mean 
Time. 

January  to  December. 

Mean 

1848  to 

1857- 

Hour. 

linger 
Solar ' 

1848. 

I 

849. 

1850. 

1851.                 1852. 

IS53- 

1854.              ■ 

855. 

1856. 

1857- 

O 

—  0-00164 

— o'ooi37 

—  0-00134 

1 
—  0-001 14 

— o-ooi33 

-o-oocg7 

—  0-00082  j  — o-ooo86 

—  0-00086  1 

—  0-0OIO2 

—  o'ooi  1 3 

I 

-         128 

— 

lOI 

87 

87 

-         107 

78 

—           5q 

— 

57 

— 

67 

-          9' 

-           86 

2       i 

76 

— 

45 

-          38 

—           53 

84 

-           58 

45 

— 

45 

— 

53 

-          7° 

-          57 

3 

—          20 

— 

4 

—            3 

-           27 

-          36 

—          3i 

-           27 

— 

23 

— 

44 

—          55 

-          27 

4 

+            3 

+ 

18 

+           17 

-           18 

-               25 

-           14 

-              23 

— 

17 

— 

39 

42  ' 

-           14 

5 

+              32 

+ 

42 

4-          2>o 

—             8 

4-            I 

4-            3 

-       17 

— 

•4 

— 

2,2, 

—          33 

4-            I 

6 

+           5q 

+ 

65 

4-          53 

4-           i3 

4-          24 

4-           21 

-            4 

— 

10  1 

— 

21 

—           20 

4-          18 

7 

+           68 

+ 

66 

4-          52 

4-           24 

4-          3o 

4-          34 

4-           12 

4- 

^ 

— 

7 

—            2 

4-          28 

8 

+           71 

+ 

60 

4-         54 

+               23 

4-          35 

4-           29 

4-           10 

4- 

10 

— 

I 

+       V\ 

4-          29 

9 

+           57 

+ 

41 

+         34 

4-          24 

4-           3i 

-h                23 

+            4 

4- 

3 

4- 

5 

4-            6  I 

+              23 

10 

+           48 

+ 

40 

4-          ii 

4-           27     4-           27 

+           27 

+            9 

4- 

8 

4- 

2 

4-          10 

4-           23 

II 

+           ^1 

+ 

35 

+          27 

4-           28     4-          33 

+               23 

4-          i3 

4- 

i5 

4- 

•4 

4-          21 

4-           25 

12 

+           41 

+ 

28 

4-           21 

4-          3o 

4-          40 

4-           23 

4-          18 

4- 

17 

4- 

24 

4-          3i 

4-          27 

i3 

+           3o 

+ 

22 

+               23 

4-           23 

+          ^1 

+           18 

4-          18 

4- 

23 

4- 

3o 

4-          2,2, 

4-          26 

>4 

+              32 

+ 

25 

+              25 

4-           28 

4-          43 

+           24 

-h          27 

4 

29 

4- 

32 

4-          36 

4-          3o 

i5 

+           3o 

4- 

28 

4-          26 

4-          33 

+          36 

4-           3i 

4-          34 

4- 

29 

4- 

38 

4-          46 

4-           22, 

i6 

+           37 

+ 

32 

4-          34 

4-          46 

+          47 

4-          40 

4-          38 

4- 

37 

4- 

52 

4-          01 

+          41 

■7* 

+           48 

4- 

36- 

+          36 

4-          58 

4-           53 

+          44 

4-          5i 

4- 

40 

4- 

62 

4-          60 

+          49 

i8 

+          44 

+ 

il 

+          42 

4-          56 

4-          66  1  4-          5i 

+          5i 

4- 

53 

4- 

64 

4-          68 

4-          53 

'9 

+           28 

+ 

23 

+          45 

+          5i 

4-          52     4-          46 

+          57 

4- 

49 

4- 

66 

4-          66 

-f          48 

20 

—            9 

— 

20 

+          H 

+               23 

4-          78  1  4-          21 

4-          35 

4- 

29 

4- 

43 

+          44 

4-          20 

21 

—          68 

_ 

75 

43 

-          17 

-          3i   1  -           17 

—            2 

4- 

3 

4- 
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Introduction. 

§  1.  Buildings  of  the  Magnetic  Observatory. 

In  consequence  of  a  representation  by  the  Astronomer  Royal,  and  a  memorial  by 
the  Board  of  Visitors  of  the  Royal  Observatory,  addressed  to  the  Lords  Commis- 
sioners of  the  Admiralty,  an  additional  space  of  ground  on  the  south-east  side  of  the 
former  boundary  of  the  Observatory  grounds  was  inclosed  from  Greenwich  Park  for 
the  site  of  a  Magnetic  Observatory,  in  the  summer  of  1837,  and  the  Magnetic 
Observatory  was  erected  in  the  spring  of  1838.  Its  nearest  angle  in  its  present  form 
is  about  1/4  feet  from  the  nearest  point  of  the  S.E.  dome,  and  about  30  feet  from  the 
office  of  Clerk  of  Works.  It  is  based  on  concrete  and  built  of  wood,  united  for  the 
most  part  by  pegs  of  bamboo  ;  no  iron  was  admitted  in  its  construction,  or  in  subsequent 
alterations.  Its  form,  as  originally  built,  was  that  of  a  cross  with  four  equal  arms, 
very  nearly  in  the  direction  of  the  cardinal  magnetic  points  as  they  were  in  1838 ;  the 
length  within  the  walls,  from  the  extremity  of  one  arm  of  the  ctoss  to  the  extremity  of 
the  opposite  arm,  was  40  feet,  the  breadth  of  each  arm  is  12  feet.  In  the  spring  of 
1863,  the  northern  arm  was  extended  8  feet.  The  height  of  the  walls  inside  is  10  feet, 
and  the  ceiling  of  the  room  is  about  2  feet  higher.  The  northern  arm  of  the  cross  is 
separated  from  the  central  square  by  a  partition,  so  as  to  form  an  ante-room.  The 
meridional  magnet  (placed  in  its  position  in  1838)  is  mounted  in  the  southern  arm; 
and  the  theodolite  by  which  it  is  viewed,  and  by  which  circumpolar  stars  for  determi- 
nation of  the  astronomical  meridian  are  also  observed  (for  which  observation  an  opening 
is  made  in  the  roof,  with  proper  shutters)  is  in  the  southern  arm,  near  the  southern 
boundary  of  the  central  square.  The  bifilar  magnet,  for  variations  of  horizontal 
magnetic  force  (erected  at  the  end  of  1840)  is  mounted  near  the  northern  wall  of  the 
eastern  arm.     The  horizontal  photographic  cylinder,  which  receives  the  traces  of  the 
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movements  of  the  declination-magnet  and  the  horizontal-force-magnet,  is  near  the 
south-eastern  re-entering  angle  of  the  building.  The  balance-magnetometer  for 
variations  of  vertical  magnetic  force  (erected  in  1841)  is  mounted  near  the  northern 
wall  of  the  western  arm.  About  8  feet  east  of  it,  and  close  to  that  wall,  is  the  self- 
registering  barometer  (erected  in  1848)  ;  and  the  vertical  photographic  cylinder  which 
receives  the  traces  of  both  is  east  (magnetic)  of  the  balance  magnetometer  and  south  of 
the  barometer.  The  stands  of  the  telescopes  which  are  directed  to  the  small  reflectors 
of  the  horizontal-force  and  vertical-force  magnetometers  are  near  the  theodolite,  so  that 
a  person  seated  on  a  stool  can  conveniently  command  all  three  instruments.  The 
mean-time-clock  is  in  the  southern  arm,  near  the  south-west  re-entering  angle;  the 
standard  barometer  is  near  it,  in  the  western  arm  ;  the  sidereal-time-clock  is  near  the 
self-registering  barometer ;  the  fire-grate  (constructed  of  copper,  as  far  as  possible)  is 
near  the  middle  of  the  west  side  of  the  ante-room.  Some  of  these  fixtures  may  con- 
tain trifling  quantities  of  iron  ;  and,  as  the  ante-room  is  used  as  a  computing  room, 
it  is  impossible  to  avoid  the  introduction  of  iron,  in  small  quantities.  On  the  outside 
near  the  north-east  corner  of  the  ante-room,  a  pole  79  feet  in  height  is  fixed,  for  the 
support  of  the  conducting  wires  to  the  electrometers  ;  the  electrometers,  &c.,  are 
planted  in  the  window-seat  at  the  north  end  of  the  ante-room.  The  apparatus  for 
naphthalizing  the  gas  used  in  the  photographic  registration  was  formerly  fixed  in  a 
corner  of  the  ante-room,  but  is  now  (1864)  mounted  in  a  small  detached  zinc-built 
room,  erected  in  1863,  near  the  west  side  of  the  ante-room. 

A  small  wooden  building,  in  the  direction  S.S.E.  (magnetic)  from  the  Magnetic 
Observatory,  64  feet  from  its  nearest  angle,  and  very  near  the  southern  boundary  of 
the  grounds,  was  used  till  1863  for  the  observation  of  Magnetic  Dip  and  Deflexion. 
In  1863  this  building  was  removed,  and  a  range  of  seven  rooms,  usually  called  the 
Magnetic  Offices,  was  erected  near  the  southern  fence  of  the  grounds.  Since  the 
summer  of  1S63,  observations  of  Dip  and  Deflexion  have  been  made  in  the  western- 
most of  these  rooms. 

For  better  understanding  of  these  descriptions,  the  reader  is  referred  to  the 
Descriptions  of  Buildings  and  Grounds  with  accompanying  Maps,  attached  to  the 
Volumes  of  Astronomical  Observations  for  the  years  1845  and  1862. 

At  the  present  time  (1864)  a  room  has  been  excavated  below  the  whole  of  the 
Magnetic  Observatory,  except  the  ante-room,  and  is  nearly  prepared  for  the  reception 
of  instruments.  It  is  expected  that  the  daily  variations  of  temperature  will  be  greatly 
diminished. 


§  2.  Declination- Magnet  and  Apparatus/or  observing  it. 

The  theodolite  with  which  the  meridional  magnet  is  observed  is  by  Simms :  the 
radius  of  its  horizontal  circle  is  8-3  inches  :  it  is  divided  into  5',  and  reads  to  5"  by 
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three  verniers,  earned  by  the  revolving  frame  of  the  theodolite.  The  fixed  frame 
stands  upon  three  foot-screws,  which  rest  in  brass  channels  let  into  a  stone  pier,  that 
is  firmly  fixed  in  the  ground  and  unconnected  with  the  floor.  The  revolving  frame 
carries  the  Y's  (with  vertical  adjustment  at  one  end)  for  a  telescope  with  transit-axis  : 
the  length  of  the  axis  is  lOi  inches  :  the  length  of  the  telescope  21  inches  :  the 
aperture  of  the  object  glass  2  inches.  The  Y's  are  not  carvied  immediately  by  the 
T  head  which  crosses  the  vertical  axis  of  the  revolving  frame,  but  by  pieces  supported 
by  the  ends  of  that  T  head,  and  projecting  horizontally  from  it :  the  use  of  this  con- 
struction is  to  allow  the  telescope  to  be  pointed  sufficiently  high  to  see  c  Ursfe  Minoris 
above  the  pole.  The  e^/e-piece  of  the  telescope  carries  only  one  fixed  horizontal  wire, 
and  one  vertical  wire  moved  by  a  micrometer- screw.  The  opening  in  the  roof  of  the 
building  permits  the  observation  of  circumpolar  stars,  as  high  as  3  Ursae  Minoris  above 
the  pole,  and  as  low  as  3  Cephei  below  the  pole. 

For  supporting  the  magnet,  a  braced  wooden  tripod-stand  is  provided,  resting  on  the 
ground  and  unconnected  with  the  floor.  Upon  the  cross-bars  of  the  stand  rests  a  double 
rectangular  box  (one  box  completely  inclosed  within  another),  both  boxes  being  covered 
with  gilt  paper,  on  their  exterior  and  interior  sides.  On  the  southern  side  of  the  principal 
upright  piece  of  the  stand  is  a  moveable  upright  bar,  turning  in  the  vertical  E.  and  W. 
plane,  upon  a  pin  in  its  centre  (which  is  fixed  in  the  principal  upright),  and  carrying 
at  its  top  the  pulleys  for  suspension  of  the  magnet ;  this  construction  is  adopted  as 
convenient  for  giving  an  E.  and  W.  movement  to  the  point  of  suspension,  by  giving  a 
motion  to  the  lower  end  of  the  bar.  The  top  of  the  upright  piece  carries  a  brass  frame 
with  two  pulleys,  whose  axes  are  E.  and  W. :  one  of  these  pulleys  projects  beyond  the 
north  side  of  the  principal  upright,  and  from  it  depends  the  suspension  skein :  the  other 
pulley  projects  on  the  south  side  :  the  suspension  skein  being  brought  from  the  magnet 
up  to  the  north  pulley  is  carried  over  it  and  over  the  south  pulley,  and  is  then  attached 
to  a  leathern  strap,  which  passes  downwards  to  a  small  windlass,  carried  by  the  lower 
part  of  the  moveable  upright.  The  height  of  the  two  pulleys  above  the  floor  is  about 
11  ft.  9  in.,  and  the  height  of  the  magnet  is  about  3  ft.  0  in. ;  so  that  the  length  of  the 
free  suspending  skein  is  about  8  ft.  9  in- 

The  magnet  was  made  by  Meyerstein,  of  Gottingen  :  it  is  a  bar  2  feet  long,  l^inch 
broad,  and  about  \  inch  thick  :  it  is  of  hard  steel  throughout.  The  magnet  carrier 
was  also. made  by  Meyerstein,  but  it  has  since  been  altered  under  my  direction  by 
Simms.  The  magnet  is  not  now  inserted  endways  in  its  support,  but  sideways, 
a  double  square  hook  being  provided  for  sustaining  it ;  and  the  upper  part  of  the 
magnet-carrier  is  simply  hooked  into  the  skein. 

The  suspending  skein  is  of  silk  fibre,  in  the  state  in  which  it  is  first  prepared  by  silk 
manufacturers  for  further  operations  ;  namely,  when  seven  or  more  fibres  from  the 
cocoon  are  united  by  juxtaposition  only  (without  twist)  to  form  a  single  thread.     The 
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skein  is  strong  enough  to  support  perhaps  six  times  the  weight  of  the  magnet,  &c.  I 
judged  this  strength  to  be  necessarj',  having  found  that  a  weaker  skein  broke  ulti- 
mately even  with  a  smaller  weight. 

Upon  the  magnet  there  slide  two  brass  frames,  firmly  fixed  in  their  places  by  means 
of  pinching-screws.  One  of  these  contains,  between  two  plane  glasses,  a  cross  of 
delicate  cobwebs  ;  the  other  holds  a  lens  of  13  inches  focal  length  and  nearly  2  inches 
aperture.  This  combination,  therefore,  serves  as  a  collimator  without  a  tube :  the 
cross  of  cobwebs  is  seen  very  well  with  the  theodolite-telescope,  when  the  suspen- 
sion-bar of  the  magnet  is  so  adjusted  as  to  place  the  object-glass  of  the  collimator  in 
front  of  the  object-glass  of  the  theodolite,  their  axes  coinciding.  The  wires  are  illu- 
minated by  a  lamp  and  lens  in  the  night,  and  by  a  reflector  in  the  day. 

In  order  to  diminish  the  extent  of  vibrations  of  the  magnet,  a  copper  bar,  about  one 
inch  square,  is  bent  into  a  long  oval  form,  intended  to  contain  within  itself  the  magnet 
(the  plane  of  the  oval  curve  being  vertical).  A  lateral  bend  is  made  in  the  upper 
half  of  the  oval,  to  avoid  interference  with  the  suspension-piece  of  the  magnet.  The 
effect  of  this  copper  bar  is  very  striking.  It  appears,  from  rough  experiments,  that 
every  second  vibration  of  the  magnet  (that  is,  when  a  direct  and  reverse  swing  have 
been  finished)  is  reduced  in  the  proportion  of  5  :  2  nearly. 

On  mounting  the  photographic  apparatus  in  June,  1847,  the  old  torsion-circle  and 
suspension-stirrup  were  removed,  and  a  new  suspension-stirrup  was  mounted,  firmly 
united  with  an  upright  rod  7'9  inches  in  length,  the  top  of  which  is  connected  by  an 
adjustible  circular  horizontal  movement  (firmly  clamped  while  in  use)  to  an  upright  frame 
5^  inches  high,  to  which  are  attached  the  necessary  clips  for  carrying  a  concave  mirror, 
5  inches  in  diameter,  with  its  face  vertical,  and  its  lower  edge  4  inches  above  the  ex- 
terior wooden  box.  At  the  top  of  this  frame  is  a  torsion-circle  with  a  hook,  which  is 
simply  hooked  into  the  end  of  the  silk  skein.  The  skein  is  necessarily  shortened 
several  inches,  and  the  weight  of  the  suspending  apparatus  is  considerably  increased. 
The  support  of  the  magnet  by  this  new  apparatus  does  not  in  any  degree  interfere  with 
the  facilities  of  observing  with  the  telescope  in  the  ancient  method. 

Observations  relating  to  the  permanent  Adjustments  of  the  Declination- 
Magnet  and  its  Theodolite. 

« 

1.  Determination  of  the  inequality  of  the  pivots  of  the  theodolite-telescope. 

1846.  December  22.  The  theodolite  was  clamped,  so  that  the  transit  axis  was  at 
right  angles  to  the  astronomical  meridian.  The  illuminated  end  of  the  axis  of  the 
telescope  was  first  placed  to  the  East :  the  level  was  applied,  and  its  scale  was  read  ; 
the  level  was  then  reversed,  and  its  scale  was  again  read  ;  it  was  then  again  reversed, 
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and  again  read,  and  so  on  successively  six  times.  The  illuminated  end  of  the  telescope 
was  then  placed  to  the  West,  and  the  level  was  applied  and  read  as  before.  This 
process  was  repeated  four  times,  and  the  result  was  that,  when  the  level  indicates  the 
axis  to  be  horizontal,  the  axis  at  the  illuminated  end  is  really  too  low  by  1"'5  nearly. 
This  has  been  confirmed  by  less  careful  observations  made  at  different  times  since 
1846. 

2.  Value  off  one  revolution  of  the  micrometer-screw  of  the  theodolite-telescope. 

1846,  December  23.  The  magnet  was  made  to  rest  on  blocks  of  wood,  and  the 
collimator  was  used  as  a  fixed  mark  at  an  infinite  distance.  The  micrometer  was 
placed  in  different  positions,  and  the  telescope  of  the  theodolite  Avas  then  turned  till 
the  micrometer  wire  bisected  the  cross.  The  result  of  ten  comparisons  of  theodolite- 
•  readings  with  large  values  and  small  values  of  the  micrometer-reading  was  that  one 
revolution  =  1'.  34".  This  has  been  confirmed  by  observations  made  in  several 
subsequent  years. 

3.  Determination  of  the  micrometer-reading  for  the  line  of  collimation  of  the  theo- 
dolite-telescope. 

1862,  January.  The  vertical  axis  of  the  theodolite  had  been  adjusted  to  verticality, 
and  the  transit  axis  was  made  horizontal.  The  declination-magnet  was  made  to  rest 
on  blocks,  and  the  cross-wires  carried  by  it  were  used  as  a  collimator  for  determining 
the  line  of  collimation  of  the  telescope  of  the  theodolite.  The  telescope  was  reversed 
after  each  observation.     The  mean  of  20  double  observations  was  I00''"351. 

4.  Determination  of  the  effect  of  the  mean-time-clock  on  the  declination-magnet. 

The  observations  by  which  this  has  been  determined  are  detailed  in  the  volumes  for 
1840,  1841,  1844,  and  1845.  It  appears  that  it  is  necessary  to  add  9""41  to  every 
reading  of  the  theodolite. 

5.  Determination  of  the  compound  effects  of  the  vertical-force-magnet  and  the 
horizontal-force-magnet  on  the  declination-magnet. 

The  details  applying  to  the  effect  of  the  horizontal-force-magnet  and  first  vertical- 
force-magnet  will  be  found  in  the  volumes  for  1840,  1841,  1844,  and  1845.  It  ap- 
peared that  it  was  necessary  to  subtract  55""22  from  all  readings  of  the  theodolite. 
In  1848  a  new  vertical-force-magnet  was  introduced,  and  the  subtractive  quantity  was 
now  found  to  be  42"-2. 
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6.  Determination  of  the  error  of  coUimation  for  the  plane  glass  in  front  of  the  boxes 
of  the  declination-magnet. 

1862,  January.  The  magnet  was  made  to  rest  entirely  on  blocks.  The  micrometer- 
head  of  the  telescope  was  to  the  East.  The  plane  glass  has  the  word  "  top  "engraved 
on  it,  and  this  word  is  always  kept  upwards.  The  cross-.wire  carried  by  the  collimator 
of  the  magnet  was  observed  with  the  marked  side  of  the  glass  alternately  inside  and 
outside  the  box.  The  result  of  20  double  observations  was  that,  in  the  ordinary 
position  of  the  glass,  10""4  is  to  be  subtracted  from  all  readings. 

7.  Determination  of  the  error  of  collimation  of  the  magnet-collimator,  with  reference 
to  the  magnetic  axis  of  the  magnet. 

1862,  January.  A  small  magnet  (usually  employed  in  Deflexion  experiments)  was 
suspended  in  the  dip  house :  a  reflector  was  attached  to  its  center,  and  a  telescope 
with  a  wire  in  its  focus  was  directed  to  the  reflector.  A  scale  of  numbers  was  fixed 
just  below  the  object-glass  of  the  telescope.  An  observer  continued  to  observe  the 
reflected  image  of  the  scale,  while  the  observations  of  the  magnet-collimator  were 
proceeding ;  but  as  it  was  afterwards  found  that  they  exhibited  no  change  in  the 
direction  of  terrestrial  magnetism  which  would  influence  the  result  of  the  observations 
of  the  magnet-collimator,  they  were  omitted  in  the  calculations.  The  observations 
were  made  by  placing  the  Declination-Magnet  in  its  stirrup,  with  its  collimator  alter- 
nately W.  and  E.  of  it,  and  observing  the  collimator-wire  by  the  theodolite-telescope ; 
the  moveable  upright  bar  being  so  moved  that  the  collimator  in  each  observation  was 
in  the  line  of  the  tlieodolite-telescope.  Six  pairs  of  observations  were  taken.  The 
mean  half  excess  of  reading  with  collimator  W.  (its  usual  position)  above  that  with 
collimator  E.  was  —4'.  43""4.  This  was  combined  with  the  results  of  several  preceding 
years,  and  —4'.  49"' 1  was  adopted  for  use. 

8.  Miscellaneous  causes  of  error.  » 

In  the  volume  for  1841,  observations  are  exhibited  shewing  that  the  oval  copper  bar, 
or  damper,  had  but  little  or  no  eflfect.  Repeated  observations,  of  less  formal  character, 
in  succeeding  years,  have  confirmed  this  result.  The  same  bar  has  encircled  the 
magnet  throughout  the  year  1862. 

In  the  volume  for  1841,  observations  are  exhibited  shewing  that  the  effect  of  the 
grate  in  the  ante-room  is  insensible. 

In  the  volume  for  1842,  observations  are  exhibited  shewing  that  the  iron  attached 
to  the  electrometer  pole  has  little  or  no  effect  on  the  magnet. 
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9  Calculation  of  the  constant  used  in  the  reduction  of  the  observations  of  the 
declination-magnet,  the  micrometer-head  of  the  theodolite-telescope  being  East. 

Micrometer  equivalent  for  reading  for  line  of  collimation,  100''351 —  2.  37.  20'0 

Correction  for  the  plane  glass  in  front  of  the  box,  in  its  usual  position —  10"4 

Correctioa  due  to  the  compound  effect  of  the  horizontal  force  magnet  and  the 

vertical  force  magnet —  42  •  2 

—  2.38.  12-6 
Correction  for  the  effect  of  the  mean  time  clock +  9*4 

—  2.38.    3-2 
The  collimator  West  of  the  magnet.     Correction  for  Error  of  collimation  ...    +         4.  49  •  1 

Constant  used  in  the  reduction  of  the  observations —  2.  33.  14"  1 

10.  Determination  of  the  time  of  vibration  of  the  declination-magnet  under  the 
action  of  terrestrial  maonetism. 

It  is  known,  from  constant  observation,  that  the  time  of  a  single  vibration  is  as 
nearly  as  possible  30' ;  but  no  observations  are  recorded  which  merit  distinct  reference. 

11.  Fraction  expressing  the  proportion  of  the  torsion- force  to  the  earth's  magnetic 
force. 

In  the  Introduction  to  the  Magnetical  Observations  1847,  the  process  is  given  in 
great  detail  by  which  the  torsion-force  of  the  skein  then  supporting  the  magnet  was 
found  to  be  yi^  of  the  earth's  magnetic  force  :  as  determined  by  the  proportion  of  the 
disturbance  in  the  position  of  the  magnet,  produced  by  turning  the  torsion-circle 
through  a  measured  angle,  to  that  measured  angle.  For  the  skein  (which  broke  in 
1848)  a  similar  skein  was  substituted ;  and  observations  made  in  nearly  every  year 
to  1864,  gave  sensibly  the  same  result. 

Determination  of  the  Readings  of  the  Horizontal  Circle  of  the  Theodolite 

CORRESPONDING    TO   THE   AsTRONO.MICAL   MeRIDIAN. 

The  error  of  the  level  is  determined  by  application  of  the  spirit-level  at  the  time 
of  observation :  due  regard  being  paid,  in  the  reduction,  to  the  inequalitj-  of  pivots 
already  found.  One  division  of  the  level  is  considered  =  l"-0526.  The  azimuth- 
reading  is  then  corrected  by  this  quantity  ; 

Correction  =  Elevation  of  AV.  end  of  axis  X  tan  star's  altitude. 
The  readings  of  the  azimuth  circle  increase  as  the  instrument  is  turned  from  N.  to 
E.,  S.,  and  W. ;  from  which  it  follows  that  the  correction  must  have  the  same  sign  as 
the  elevation  of  the  W.  end. 

The  correction  for  the  azimuth  of  the  star  observed  has  been  computed  independently 
in  every  observation,  by  a  peculiar  method,  of  which  the  principle  is  ftdly  explained 
Greenwich  Magnetical  and  Meteorological  Observations,  1862.  ^ 
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in  the  volumes  for  1840,  1841,  1843,  1844,  1845.     The  formula  and  table  used  are 
the  foUowmg : — 

Let  Ai,  =  seconds  of  arc  in  star's  azimuth, 
Cs  =  seconds  of  time  in  star's  hour-angle, 
a,,  =  seconds  of  arc  in  star's  N.P.D.  for  the  day  of  observation, 
Then  log.  A„  =  log.  C,  +  log.  E  +  log.  («,,  +  F)  +  log.  cos  ^ 

The  values  of  log.  E,  F,  and  log.  cos  f,  are  given  in  the  following  table  :— 

Tabulated  Values  of  Log.  Cos  <p,  for  Different  Values  of  C„  and  of  the  Quantities  Log.  E  and  F^ 

for  the  Stars  Polaris  and  S  Urs^  Minoris. 


i 


Hour 

Angle. 

Log.  Cos  <t>  for 

Polaris. 

5  Ursse  Minoris. 

Polaris  S.P. 

SUrssMin.  S.P. 

m 
I 

9  "99999 

9  "99999 

9  "99999 

9  "99999 

2 

999 

999 

999 

999 

3 

999 

999 

999 

999 

4 

998 

998 

998 

998 

5 

996 

996 

997 

997 

6 

994 

994 

996 

996 

7 

992 

992 
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995 

8 

990 

989 

992 

993 

9 

988 

986 

990 

991 

lO 

985 

983 
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989 

II 

981 

979 

985 

987 

12 

978 

975 

982 

984 

i3 

974 

971 

979 

981 

H 

970 

966 

975 

978 

i5 

966 

q6l 

972 

975 

i6 

961 

955 

968 

971 

17 

956 

950 

964 

968 

l8 

95 1 

944 

959 

964 

19 

945 

9-57 

955 

960 

20 

939 

930 

950 

956 

21 

932 

923 

945 

951 

22 

926 

giS 

939 

946 

23 

919 

908 

933 

941 

24 

912 

900 

928 

g36 

25 

904 

891 

922 

930 

26 

896 

882 

9i5 

925 

27 

888 

873 

909 

919 

28 

880 

863 

902 

912 

29 

871 

853 

894 

906 

3o 

9  -99862 

9  "99843 

9-99887 

9  "99900 

Log.E 
F 

1   , 

6  "09721 

6-13638 

—6  -03899 

—6  -00617 

-186"  79 

-944"  "71 

+  181"  -57 

+  886"  -86 

Observations  for  determining  the  readings  for  the  astronomical  meridian,  were  made 
on  the  following  days  in  1862 :— January  I6,  February  18,  March  12,  April  23,  29, 
May  2,  16,  June  18,  July  12,  26,  August  7,  28,  September  10,  October  22,  December 
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1,  2,  and  10.  As  a  check  on  the  continued  steadiness  of  the  theodolite,  observations 
of  a  fixed  mark  (a  small  hole  in  a  plate  of  metal  above  the  Observatory  Library, 
illuminated  by  a  reflector  of  sky -light  in  the  day  and  by  a  lamp  at  night,)  have  been 
frequently  taken  in  the  periods  intervening  between  the  observations  of  stars. 

The  following  is  a  description  of  the  method  of  making  and  reducing  the  eye- 
observations  of  the  declination-magnet  : — 

A  fine  horizontal  wire  (as  stated  above)  is  fixed  in  the  field  of  view  of  the  theodolite- 
telescope,  and  another  fine  vertical  wire  is  fixed  to  a  wire -plate,  moved  right  and  left  by 
a  micrometer  screw.  On  looking  into  the  telescope,  the  cross  of  the  magnetometer  is 
seen  ;  and  during  the  vibration  of  the  magnet,  this  cross  is  seen  to  pass  alternately  right 
and  left.  The  observation  is  made  bj'  turning  the  micrometer  till  its  wire  bisects  the 
image  of  the  magnet-cross  at  the  pre-arranged  times,  and  reading  the  micrometer.  The 
verniers  of  the  horizontal  circle  are  read. 

The  mean-time  clock  is  kept  very  nearly  to  Greenwich  mean  time  (its  error  being 
ascertained  each  day),  and  the  clock -time  for  each  determination  is  arranged  before- 
hand. 

If  the  magnet  is  in  a  state  of  disturbance,  the  first  observation  is  made  by  the 
observer  applying  his  eye  to  the  telescope  about  one  minute  before  the  pre-arranged 
time  ;  he  bisects  the  magnet-cross  by  the  micrometer  wire  at  45",  and  again  at  15* 
before  that  time,  also  at  LS**  and  45^  after  that  time.  The  intervals  of  these  four 
observations  are  therefore  the  same  as  the  time  of  vibration  of  the  magnet,  and  the 
mean  of  all  the  times  is  the  same  as  the  Greenwich  pre-arranged  mean  time 

The  mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken  (giving  three 
means),  and  the  mean  of  these  three  is  adopted  as  the  result.  In  practice,  this  is  done 
by  adding  the  first  and  fourth  readings  to  the  double  of  the  second  and  third,  and 
dividing  the  sum  by  6. 

The  number  of  instances  in  which  the  magnet  was  observed  in  a  state  of  vibration 
during  the  yeax  1862  is  very  small.  Indeed,  since  the  introduction  (1842,  June  16) 
of  the  double  box  covered  with  gilt-paper,  for  inclosing  the  magnet,  instead  of  the  flat 
drum  with  glass  top  furnished  by  Mr.  Meyerstein,  it  is  found  that  the  magnet  is 
seldom  in  a  state  of  vibration ;  and  it  passes  from  one  position  of  rest  to  another, 
sometimes  through  a  large  arc,  without  vibration.  When  the  magnet  is  found  to  be 
thus  free  from  vibration,  two  bisections  onh^  of  the  cross  are  made,  one  about  15^ 
before  the  time  recorded,  the  other  about  15'  after  that  time  (30^  being  nearly  the 
time  of  a  single  vibration). 

The  adopted  result  is  converted  into  arc,  supposing  1'  =  1'.  .34",  and  the  quantity 

thus  deduced  is  added  to  the  mean  of  the  vernier-readings,  from  which  is  subtracted 

the  constant  given  in  article  9  of  the  permanent  adjustments;  the  difference  between 

this  number  and  the  adopted  reading  for  the  Astronomical  South  Meridian  is  taken  ; 

and  thus  is  deduced  the  magnetic  declination,  which  is  used  in  determining  the  zero 

for  the  photographic  register. 

'      '  h  2 
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§  3.  Photographic  self-registering  Apparatus  for  Continuous  Record  of 

Magnetic  Declination. 

The  general  principle  adopted  for  all  the  photographic  instruments  is  the  same. 
The  photographic  paper  is  wrapped  round  a  glass  cylinder,  and  the  axis  of  the 
cylinder  is  made  parallel  to  the  direction  of  the  movement  which  is  to  be  registered. 
The  cylinder  is  turned  by  clock-work,  with  uniform  velocity.  The  spot  of  light  (for 
the  magnets  and  barometer)  or  the  boundary  of  the  line  of  light  (for  the  thermometers) 
moves,  with  the  movements  which  are  to  be  registered,  in  the  direction  of  the  axis 
of  the  cylinder,  while  the  cylinder  itself  is  turned  round.  Consequently,  when  the 
paper  is  unwrapped  from  its  cylindrical  form,  there  is  traced  upon  it  (though  not 
visible  till  the  proper  chemical  agents  have  been  applied)  a  curve,  of  which  the 
abscissa  measured  in  the  direction  of  a  line  surrounding  the  cylinder  is  proportional  to 
the  time,  while  the  ordinate  measured  in  the  direction  parallel  to  the  axis  of  the 
cylinder  is  proportional  to  the  movement  which  is  the  subject  of  measure. 

In  the  instruments  for  registering  the  motions  of  the  magnets  and  barometer,  a  line 
of  abscissfB  is  actually  traced  on  the  paper,  by  a  lamp  giving  a  spot  of  light  in  an 
invariable  position,  the  effect  of  which  on  the  revolving  paper  is  to  trace  a  line 
surrounding  the  cylinder.  For  the  thermometers  this  is  not  necessary,  as  the  ther- 
mometer-scales are  made  to  carry  and  to  transfer  to  the  photographic  paper  sufficient 
indications  of  the  actual  reading  of  the  thermometers. 

Every  part  of  the  cylinder- apparatus  except  those  on  which  the  spots  of  light  fall 
is  covered  with  a  double  case  of  blackened  zinc,  having  a  slit  for  each  moveable  spot 
of  light  and  a  hole  for  the  invariable  spot ;  and  every  part  of  the  path  of  the 
photographic  light  is  protected  by  blackened  zinc  tubes  from  the  admixture  of 
extraneous  light. 

In  all  the  instruments,  the  following  method  is  used  for  attaching,  to  the  sheet  of 
photographic  paper,  indications  of  the  time  when  certain  parts  of  the  photographic  trace 
were  actually  made,  and  for  giving  the  means  of  laying  down  a  time-scale  applicable 
to  every  part  of  the  trace.  By  means  of  a  small  moveable  plate,  arranged  expressly 
for  this  purpose,  the  light  which  makes  the  trace  can  at  any  moment  be  completely 
cut  off.  An  assistant,  therefore,  occasionally  cuts  off  the  light  (registering  in  the 
proper  book  the  clock-time  of  doing  so),  and  after  a  few  minutes  withdraws  the  plate 
(again  registering  the  time).  The  effect  of  this  is  to  make  a  visible  interruption  in 
the  trace,  corresponding  to  registered  times.  By  drawing  lines  from  these  points  of 
interruption  parallel  to  the  axis  of  the  cylinder,  to  meet  the  photographic  line  of 
abscissae,  or  an  adopted  line  of  abscissiE  parallel  to  it,  points  are  defined  upon  the  line 
of  abscissa;  corresponding  to  registered  times.  The  whole  length  of  the  photographic 
sheet  (except  where  one  end,  in  the  cylindrical  arrangement,  laps  over  the  other) 
corresponds  to  the  known  time  of  revolution  of  the  cylinder.     A  scale  being  prepared 
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beforehand,  whose  value  for  the  time  of  revolution  corresponds  to  the  circumference 
of  the  cjlinder,  and  the  scale-reading  for  the  registered  time  of  interruption  of  light 
being  applied  to  the  foot  of  the  ordinate  corresponding  to  that  interruption,  the 
divisions  of  hours  and  minutes  may  be  transferred  at  once  from  the  scale  to  the  line  of 
absciss£E.  In  practice  it  is  found  that  the  length  of  the  paper  is  not  always  the  same, 
and  it  is  necessary,  therefore,  to  use  a  scale  (a  separate  one  for  each  separate 
instrument)  which  will  admit  of  small  expansion  and  contraction,  preserving  the 
proportion  of  its  different  parts  unaltered.  A  scale  of  vulcanized  caoutchoue,  mounted 
on  a  small  frame  in  which  one  end  of  the  scale  is  fixed  while  the  other  is  drawn  by  a 
screw,  is  found  to  answer  extremely  well. 

One  of  the  revolving  cylinders  is  used  for  the  photographic  record  of  the  Declina- 
tion Magnet  and  the  Horizontal  Force  Magnet.  In  the  actual  positions  of  these  two 
magnets  it  was  found  that  the  line,  drawn  from  the  suspending  skein  of  the  declination- 
magnet  to  the  center  of  the  two  suspending  lines  of  the  bifilar  or  horizontal-force- 
magiiet,  passed  through  the  internal  projection  of  the  south-eastern  re-entering  angle 
of  the  building,  but  by  so  small  a  quantity  that  I  judged  it  best  to  plant  the  apparatus 
for  registry  of  the  two  instruments  close  to  that  re-entering  angle.  The  first  thing 
to  bp  described  is  the  arrangement  of  glass  cylinders.  One  glass  cylinder  with  a 
hemispherical  extremit}'  (in  all  respects  similar  to  those  used  as  shades  or  protectors 
of  small  clocks,  works  of  art,  &c.),  11  i  inches  long  in  its  cylindrical  part,  and  14J,  in 
circumference,  is  covered  internally  with  a  black  pigment,  and  is  stopped  at  the  open 
end  by  insertion  in  a  metallic  cap,  i;i  the  center  of  which  is  a  short  spindle  and  winch- 
arm.  Round  this  cylinder  the  photographic  paper  is  wrapped,  and  the  moisture  on 
the  photographic  paper  agglutinates  its  overlapping  ends  with  sufficient  firmness. 
The  cylinder  and  mounted  paper  are  then  covered  by  another  glass  cylinder  with 
hemispherical  end,  whose  open  end  is  fixed,  by  friction,  on  the  rim  of  the  metallic 
cap  to  which  the  inner  cylinder  is  attached,  a  collar  of  tape  being  inserted  between. 
In  this  state  the  cylinders  are  placed  in  their  working-mounting  ;  the  short  spindle  in 
the  cap,  and  the  large  cylinder  near  its  hemispherical  end,  rest  upon  friction-rollers, 
the  axis  of  the  cylinder  being  horizontal.  The  winch-arm  is  lodged  in  a  fork  at  the 
end  of  the  hour-hand  of  a  timepiece,  which  is  made  for  the  purpose,  not  exceeding  in 
size  an  ordinary  box-chronometer,  but  with  very  strong  wheels  and  powerful  spring, 
and  with  duplex  escapement.  In  order  to  avoid  the  ordinary  shake  of  the  hour-hand 
of  a  clock,  due  to  the  play  of  the  motion-wheels  under  the  dial,  the  hour-hand  is 
placed  upon  the  central  axis,  and  the  second  wheel,  which  is  usually  placed  in  the 
center  and  carries  the  minute  hand,  is  placed  on  one  side.  The  cylinder  was 
originally  made  to  turn  in  twelve  hours  ;  but,  as  this  construction  sometimes  required 
a  change  of  the  photographic  sheet  every  twelve  hours,  the  wheels  of  the  time-piece 
were  changed,  to  make  the  cylinder  turn  in  twenty-four  hours. 

The  light,  by  which  the  trace  of  the  declination-magnet  is  made,  originates  m  a 
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lamp,  (formerly  of  camphine,  but,  since  1849,  of  coal-gas  charged  with  the  vapour  of 
coal-naphtha)  placed  slightly  out  of  the  direction  of  a  straight  line  drawn  from  the 
suspension-skein  of  the  magnet  to  the  center  of  the  photographic  sheet.  Before  the 
flame  of  the  lamp  is  placed  a  small  aperture,  about  0'"'3  high  and  O^'Ol  broad, 
independent  of  the  lamp,  and  supported  by  a  part  of  the  same  frame  which  carries  the 
magnet.  The  light  from  the  aperture  falls  upon  a  concave  mirror  of  speculum-metal, 
5  inches  in  diameter,  and  about  26  inches  from  the  aperture.  This  concave  mirror  is 
above  the  top  of  the  box  ;  it  is  carried  by  a  part  of  the  magnet-carrier,  which, 
although  it  has  a  small  movement  of  adjustment  relative  to  the  magnet-carrier,  is  in 
practice  very  firmly  clamped  to  it,  so  that  the  mirror  receives  all  the  angular  move- 
ments of  the  magnet.  By  the  concave  mirror,  the  light  diverging  from  the  aperture  is 
made  to  converge  to  a  place  nearly  on  the  surface  of  the  cylinder  of  photographic 
paper,  whose  distance  from  the  mirror  is  about  1 1  '8  feet.  The  form  of  the  aperture, 
however,  and  the  astigmatism  caused  by  the  inclined  reflexion  from  the  mirror, 
produce  this  effect,  that  the  image  is  somewhat  elongated  in  the  vertical  direction,  and 
is  at  the  same  time  slightly  carved.  To  diminish  the  length  there  is  placed  near  the 
cylinder  a  plano-convex  cylindrical  lens  of  glass,  with  its  axis  horizontal,  and  the 
image  is  thus  reduced  to  a  neat  spot  of  light. 

The  spot  of  light  from  the  concave  mirror  of  the  declination-magnet  is  received  on 
the  south  side  of  the  cylinder,  near  its  Avest  end. 

Near  the  east  end  of  the  cj'linder  is  placed  a  gas-lamp,  shining  by  reflexion  through 
a  small  fixed  aperture  above  the  cylinder,  from  which  the  light  falls  upon  a  small 
cylindrical  lens,  by  which  a  very  delicate  and  well-defined  photographic  trace  is 
marked  upon  the  paper,  in  a  fixed  position,  intermediate  between  the  photographic 
curves  of  the  declination  and  horizontal  force  magnets.  This  is  the  photographic 
base-line,  or  line  of  abscissae,  to  which  allusion  has  been  made  above. 

For  the  declination-magnet,  the  values,  in  minutes  and  seconds  of  arc,  of  movements 
of  the  photographic  spot  in  the  direction  of  the  ordinate,  are  thus  deduced  from  a 
geometrical  calculation  founded  on  the  measures  of  different  parts  of  the  apparatus. 
The  distance  of  the  cylinder  from  the  concave  mirror  is  about  ir8  feet,  and  a  move- 
ment of  1°  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray;  and  the  normal 
to  the  axis  of  the  cylinder  is  inclined  about  7°  to  the  reflected  ray.  From  this  it  is 
found  that  1°  of  movement  of  the  mirror  is  represented  by  499  inch  upon  the 
photographic  paper.  A  small  scale  of  pasteboard  is  prepared,  whose  graduations 
correspond  in  value  to  minutes  and  seconds  so  calculated.  The  zero  of  the  ordinate- 
scale  is  found  in  the  following  manner.  The  time-scale  having  been  laid  down  as  is 
already  described,  and  actual  observations  of  the  position  of  the  magnet  having  been 
made  with  the  eye  and  the  telescope,  (as  has  been  fully  described  above),  at  certain 
registered  times,  there  is  no  difficulty  (by  means  of  these  registered  times)  in  defining 
the  points  of  the   photographic  trace  which   correspond  to  the  observed  positions. 
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The  pasteboard  scale  being  applied  as  an  ordinate  to  one  of  these  points,  and  being 
slid  up  and  down  till  the  scale-reading  which  represents  the  reading  actually  taken  by 
the  eye-observation  falls  on  that  point,  the  reading  of  the  scale  where  it  crosses  the 
line  of  abscissae  is  immediately  found.  The  various  readings  given  by  different 
observations,  so  long  as  there  is  no  instrumental  change,  will  scarcely  differ,  and  may 
be  combined  in  groups,  and  thus  an  adopted  reading  for  the  line  of  abscissae  may  be 
obtained.  From  this,  with  the  assistance  of  the  same  pasteboard  scale,  there  will  be 
laid  down  without  difficulty  a  new  line,  parallel  to  that  line  of  abscissa;,  whose 
ordinate  would  represent  some  whole  number  of  degrees,  or  other  convenient  quantity. 

§  4.  Horizontal-Force- Magnet  and  Apparatus  Jbr  observing  it. 

The  horizontal-force-magnet,  furnished  by  Meyerstein  of  Gottingen,  is,  like  the 
declination-magnet,  2  feet  long,  li  inch  broad,  and  about  ^  inch  thick.  For  its 
support,  a  wooden  tripod-stand  is  planted  in  the  eastern  arm  of  the  Magnetic  Obser- 
vatory, resting  immediately  on  the  ground,  and  not  touching  the  floor.  This  tripod 
supports  an  upright  plank,  to  the  top  of  which  a  brass  frame  is  attached,  carrying  two 
brass  pulleys  (with  their  axes  in  the  same  east  and  west  line)  in  front  of  the  plank, 
and  two  (in  a  similar  position)  at  the  back  of  the  plank;  these  constitute  the  upper 
suspension-piece.  A  small  windlass  is  attached  to  the  back  of  the  plank  at  a  con- 
venient height.  The  magnet-carrier  consists  of  two  parts  ;  the  upper  part  is  a  vertical 
plate,  having  a  pair  of  small  pulleys  attached  to  it,  (whose  axes  are  perpendicular  to 
the  plate),  and  connected  below  with  the  torsion-circle ;  the  lower  part  is  the  magnet- 
stirrup,  turning  by  stiff  friction  in  the  torsion-circle,  and  bearing  a  pointer  above  for 
reading  its  graduations,  and  bearing  also  a  small  plane  mirror  below,  to  which  a  fixed 
telescope  is  directed  for  observing  by  reflexion  the  graduations  of  a  fixed  scale  (to  be 
mentioned  shortly).  Under  the  two  small  pulleys  of  the  vertical  plate  passes  a  skein 
of  silk ;  its  two  branches  rise  up  and  pass  over  the  front  pulleys  of  the  suspension- 
piece,  then  over  its  back-pulleys,  and  then  descend  and  pass  under  a  single  large 
pulley,  whose  axis  is  attached  to  a  string  that  passes  down  to  the  windlass.  Sup- 
ported by  the  two  branches  of  the  skein,  the  magnet  swings  freely,  but  the  direction 
that  it  takes  will  depend  on  the  angular  position  of  its  stirrup  with  respect  to  the 
vertical  plate ;  it  is  intended  that  the  index  should  be  brought  to  such  a  position  on 
the  torsion-circle  that  the  two  suspending  branches  should  not  hang  in  one  plane,  but 
should  be  so  twisted  that  their  torsion-force  will  maintain  the  magnet  in  a  direction 
very  nearly  E.  and  W.  magnetic  (its  marked  end  being  W.),  in  which  state  an  increase 
of  the  earth's  magnetic  force  draws  the  marked  end  towards  the  N.,  till  the  torsion 
resistance  is  sufficiently  increased  to  resist  it,  or  a  diminution  allows  the  torsion-force 
to  draw  it  towards  the  S.  The  magnet,  with  its  plane  mirror,  hangs  within  a  double 
rectangular  box  (one  box  completely  inclosed  within  another)  covered  with  gilt  paper, 
similar  to  that  used  for  the  declination-magnet ;  in  its  S.  side  there  is  one  hole,  covered 
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with  glass,  through  which  the  rays  of  h'ght  from  the  scale  enter  to  fall  on  the  plane 
mirror,  and  another  hole,  similarly  covered,  through  which  the  rays  reflected  by  the 
mirror  pass  to  the  fixed  telescope.  The  vertical  rod,  (below  the  pointer  for  indications 
of  torsion-circle),  which  carries  the  magnet-stirrup,  passes  through  a  hole  in  the  top 
of  the  box.  The  height  of  the  brass  pullej-s  of  the  suspension-piece  above  the  floor  is 
]  1"'  5'"* ;  that  of  the  pulleys  of  the  magnet-carrier  is  3"'  8'"*  ;  and  that  of  the  center  of 
the  plane  mirror  is  about  2"*  1 T".  The  distance  between  the  branches  of  the  silk 
skein,  where  they  pass  over  the  upper  pulleys,  is  r"'48 ;  at  the  lower  part  the  distance 
between  them  is  0"'"92. 

An  oval  copper  bar  embraces  the  magnet  (exactly'  similar  to  that  for  the 
declination-magnet),  for  the  purpose  of  diminishing  its  vibrations. 

The  scale,  which  is  observed  by  means  of  the  plane  mirror,  is  fixed  to  the  South 
wall  of  the  East  arm  of  the  magnetic  observatory.  The  numbers  of  the  scale  increase 
from  East  to  West,  so  that,  when  the  magnet  is  inserted  in  the  magnet-cell  with  its 
marked  end  towards  the  West,  increasing  readings  of  the  scale  (as  seen  with  a  fixed 
telescope  directed  to  the  mirror  which  the  magnet  carries)  denote  an  increasing- 
horizontal  force.  A  normal  from  the  magnet-mirror  to  the  scale  meets  it  at  the 
division  40  nearly. 

The  telescope  is  fixed  to  a  wooden  tripod  stand,  whose  feet  pass  through  the  floor 
without  touching  it,  and  are  firmly  connected  with  piles  driven  into  the  ground.  Its 
position  is  such  that  an  observer,  sitting  in  a  chair  at  a  convenient  place  for  observing 
the  dechnation-magnct  with  the  theodolite,  can,  by  turning  his  head,  look  into  the 
telescope  which  is  directed  to  the  mirror  of  this  instrument.  The  angle  between  the 
normal  to  the  scale  (which  usually  coincides  nearly  with  the  normal  to  the  axis  of  the 
magnet)  and  the  axis  of  the  telescope,  is  about  54°,  and  the  plane  of  the  mirror  is 
therefore  inclined  to  the  axis  of  the  magnet  about  27°. 

On  1847  August  21,  the  magnet-carrier  for  the  photographic  apparatus  was  mounted. 
It  differs  from  that  just  described  only  in  this  respect,  that  the  vertical  plate  with  the 
two  small  pulleys  is  sufficiently  raised  to  permit  the  descending  rod  to  carry,  between 
the  torsion-circle  and  the  top  of  the  box,  a  concave  mirror  4  inches  in  diameter.  The 
form  of  this  suspension  is  so  exactly  similar  to  that  for  the  declination-magnet  (the  sole 
differences  being  that  the  mirror  is  4  inches  in  diameter,  and  that  the  suspending  skein 
passes  under  two  pulleys,  as  above  described),  that  it  is  unnecessary  here  to  give  any 
further  description  of  it. 

Observations  relating  to  the  permanent  Adjustments  of  the  Horizontal- 
Force- Magnet. 

1.  Determination  of  the  times  of  vibration  and  of  the  different  readings  of  the  scale 
for  different  readings  of  the  torsion-circle,  and  the  reading  of  the  torsion- circle  and  the 
time  of  vibration  when  the  magnet  is  transverse  to  the  magnetic  meridian. 
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To  render  the  process  intelligible,  it  may  be  convenient  to  premise  the  following 
expLinatiou. 

Suppose  that  the  magnet  is  suspended  in  its  stirrup  which  is  firmly  connected  with 
the  small  plane  mirror,  with  its  marked  end  in  a  magnetic  westerly  direction  (not 
exactly-  W.,  but  in  any  westerly  direction  between  N.  and  S.),  and  suppose  that,  by 
means  of  the  telescope  directed  towards  that  mirror,  the  scale  is  read,  or  (which  is  the 
same  thing)  the  position  of  the  plane  mirror  and  of  the  stirrup,  and  therefore  that  of 
the  axis  of  the  magnet,  are  defined.  Now  let  the  magnet  be  taken  out  of  the  stirrup 
and  replaced  with  its  marked  end  easterly.  The  terrestrial  magnetic  power  will  now 
act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which  it  acted  before,  and 
therefore  the  magnet  will  not  take  the  same  position  as  before.  But  by  turning  the 
torsion- circle,  which  changes  the  amount  and  direction  of  the  torsion-power  produced 
by  the  oblique  tension  of  the  suspending  cords,  the  magnet  may  be  made  to  take  the 
same  position  as  before  (which  will  be  proved  by  the  reading  of  the  scale,  as  viewed  in 
the  plane  mirror,  being  the  same  as  before).  The  reading  of  the  torsion-circle  will  be 
different  from  what  it  was  before.  The  effect  of  this  operation  then  is,  to  give  us  the 
difference  of  torsion-circle-readings  for  the  same  position  of  the  magnet-axis  with  the 
marked  end  opposite  ways,  but  it  gives  no  information  as  to  whether  the  magnet-axis  is 
transverse  to  the  meridian,  inasmuch  as  the  same  operation  can  be  performed  whether 
the  magnet-axis  is  transverse  or  not. 

But  there  is  another  observation  which  will  inform  us  whether  the  magnet-axis  is  or 
is  not  transvei'se.  Let  the  time  of  vibration  be  taken  in  each  position  of  the  magnet. 
Resolve  the  terrestrial  magnetic  force  acting  on  the  poles  of  the  magnet  into  two  parts, 
one  transverse  to  the  magnet,  the  other  longitudinal.  In  the  two  positions  of  the 
magnet  (marked  end  westerly  and  marked  end  easterly,  with  axis  in  the  same  position), 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
undergoes  in  a  vibration  of  given  extent  are  the  same,  and  the  time  of  vibration  if 
there  were  no  other  force  would  be  the  same.  But  there  is  another  force,  namely  the 
longitudinal  force  ;  and  when  the  marked  end  is  northerly,  this  tends  from  the  center 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  center  of  the 
magnet's  length ;  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  from  the  torsion  and  in  the  other  case  diminishing  it.  The  times  of 
vibration  therefore  will  be  different.  There  is  only  one  exception  to  this,  which  is, 
when  the  magnet-axis  is  transverse  to  the  magnetic  meridian,  in  which  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  (which  position  is 
necessary  in  order  that  the  indications  of  our  instrument  may  apply  truly  to  changes  of 
the  magnitude  of  terrestrial  magnetic  force  without  regard  to  changes  of  direction)  is 
this.  Find  the  readings  of  the  torsion-circle  which,  with  magnet  in  reversed  positions,  will 
give  the  same  readings  of  the  scale  as  viewed  by  reflexion  in  the  plane  mirror,  and  will 
also  give  the  same  time  of  vibration  for  the  magnet.  With  these  readings  of  the  torsion- 
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circle  the  magnet  is  transverse  to  the  meridian  ;  and  the  difference  of  the  readings  of 
the  torsion-circle  is  the  difference  between  the  position,  when  terrestrial  magnetism 
acting  on  the  magnet  twists  it  one  way,  and  the  position  when  the  same  force  twists 
it  the  opposite  way,  and  is  therefore  double  the  angle  due  to  the  torsion-force  of  the 
suspending  lines  when  they  neutralize  the  force  of  terrestrial  magnetism. 

The  following  table  exhibits  the  elements  of  one  of  the  determinations  made  in 
1862:  — 
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Regarding  the  number  21 '38  iu  the  fifth  column  as  probably  affected  with  some 
error,  it  appears  that,  when  the  scale  reading  was  50-80,  the  times  of  vibration  were 
sensibly  equal  in  the  two  positions  of  the  magnet,  and  the  torsion-circle-readings 
were  respectively  142°  and  231°.  17',  differing  89°.  l/'-  Half  this  difference,  or 
44°.  38'.  30'',  is  the  angle  of  torsion  when  the  magnet  is  transverse  to  the  meridian. 

The  mean  of  several  determinations  gave  44°.  37'-  30".  The  reading  adopted  for  the 
torsion-circle,  marked  end  of  magnet  West,  was  142°.  30'  to  April  29,  and  142°.  0'  from 
April  30  to  the  end  of  the  year. 


3.  Determination  of  the  compound  effect  of  the  vertical-force-magnet  and  the  decli- 
nation-magnet on  the  horizontal-fbrce-magnet,  when  suspended  with  its  marked  end 
towards  the  West. 

The  details  of  the  experiments,  made  while  the  old  vertical-force-magnet  was  in  use, 
will  be  found  in  the  volumes  for  1841,  1842,  1843,  1844,  1845.  The  effect  was  to 
increase  the  readings  by  0'"'*487.  On  mounting  a  new  vertical-force-magnet  in  1848, 
similar  experiments  were  made,  and  the  resulting  number  was  0'^''-45.  These  quanti- 
ties are  totally  unimportant,  in  their  influence  on  the  registers  of  changes  of  horizontal 
force. 
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4.  Computation  of  the  angle  corresponding  to  one  division  of  the  scale,  and  of  the 
variation  of  the  horizontal  force  (in  terms  of  the  whole  horizontal  force)  which  moves 
the  magnet  through  a  space  corresponding  to  one  division  of  the  scale. 

It  was  found  by  accurate  measurements,  at  the  end  of  the  year  1840,  that  the  distance 
from  40'''''-  on  the  scale  to  the  center  of  the  face  of  the  plane  mirror  is  8"-  5'"-l,  and  that 
the  length  of  30'"'''9  of  the  scale  is  exactly  12  inches  ;  consequently,  the  angle  at  the 
mirror  subtended  by  one  division  of  the  scale  is  13'.  12"'32,  or,  for  one  division  of  the 
scale,  the  magnet  is  turned  through  an  arc  of  6'.  36"' 16. 

The  adopted  angle  of  torsion  as  mentioned  above  is  44^.  37'.  .^0";  consequently  the 
variation  of  horizontal  force  (in  terms  of  the  whole  horizontal  force)  for  a  disturb- 
ance through  one  division  of  the  scale,  computed  by  the  formula,  "  Cotan.  angle 
of  torsion  X  value  of  one  division  in  terms  of  radius,"  is  0'001946.  This  number  has 
been  used  throughout  the  year  1862. 

5.  Determination  of  the  correction  for  the  effect  of  temperature  on  the  horizontal 
force  magnet. 

In  the  Introduction  to  the  volume  of  Magnetical  and  Meteorological  Observations 
for  1847  will  be  found  a  detailed  account  of  observations  made  in  the  years  1846  and 
1847  for  determination  of  this  element.  The  principle  adopted  was  that  of  observing 
the  deflection  which  the  magnet  (to  be  tried)  produces  on  another  magnet ;  the  magnet 
(to  be  tried)  being  carried  by  the  same  frame  which  carries  the  telescope  that  is 
directed  to  the  plane  mirror  attached  to  the  other  magnet,  and  which  also  carries 
the  scale  that  is  viewed  by  reflection  in  that  plane  mirror.  The  rotation  of  the  frame 
was  measured  by  a  graduated  circle  about  23  inches  in  diameter.  The  magnet  (to  be 
tried)  was  always  on  the  eastern  side  of  the  other  magnet.  It  was  enclosed  in  a  copper 
trough,  which  was  filled  with  water  at  different  temperatures.  One  end  of  the  magnet 
(to  be  tried)  was  directed  towards  the  other  magnet.  The  values  found  for  correction 
of  the  results  as  to  horizontal  force  found  with  the  magnet  at  temperature  i"^,  in  order 
to  reduce  them  to  what  they  would  have  been  if  the  temperature  of  the  magnet  had 
been  32°,  expressed  as  multiples  of  the  whole  horizontal  force,  were,* 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  West, 

0-00007137  (^-32°)  +  0-000000898  (^-32°)" 
When  the  marked  end  of  the  magnet  (to  be  tried)  was  East, 

0-00009050  (^-32°)  +  0000000626  (^-32°)^ 
The  mean,  or 

0-00008093  {t—32°)  +  0-000000762  (i-32°)'^ 

has  been  embodied  in  tables  which  have  been  used  in  the  computation  of  the  "  Reduc- 
tion of  Magnetic  Observations  1848-1857,"  attached  to  the  Volume  of  Observations 

*  By  inadvertence  in  printing  the  Introduction  1847,  the  letter  t  has  been  used  in  two  different  senses. 
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1859,  and  in  the  computation  for  "  Days  of  Great  Magnetic  Disturbance  1841-1857  " 
attached  to  the  present  volume. 

This  may  be  a  convenient  place  for  stating  that  observations  made  in  the  present 
year  (1864),  in  which  the  magnet  has  been  heated  by  hot  air  instead  of  hot  water, 
give  a  much  larger  value  to  the  principal  coefficient. 

The  method  of  observing  with  the  horizontal-force-magnet  is  the  following  : — 

A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed  to 
the  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the  graduations 
of  the  fixed  scale  are  seen  ;  and  during  the  oscillations  of  the  magnet,  the  divisions  of 
the  scale  are  seen  to  pass  alternately  right  and  left  across  the  wire.  The  clock-time, 
for  which  the  position  of  the  magnet  is  to  be  determined,  is  the  same  as  that  for  the 
observation  of  declination.  The  first  observation  is  made  by  the  observer  applying  his 
eye  to  the  telescope  40'  before  that  time,  and,  if  the  magnet  is  in  a  state  of  vibration, 
he  observes  the  next  four  extreme  points  of  vibration  of  the  scale,  and  the  mean  of 
these  is  adopted  in  the  same  manner  as  for  the  declination-observations  ;  but  if  it  is 
at  rest,  then  at  10'  before  the  pre-arranged  time,  he  notes  the  division  of  the  scale 
bisected  by  the  wire  ;  and  20^  afterwards  he  notes  whether  the  same  division  continues 
bisected,  and  if  it  does,  that  reading  is  adopted  as  the  result. 

The  number  of  instances  when  the  magnet  was  observed  in  a  state  of  vibration  during 
the  year  1862  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation.  On  one  day  also  of  every  week,  the  readings  of  the  thermometer  are 
taken  at  18",  21'\  22'',  23",  0",  1",  2",  3",  6",  9",  and  12". 


§  5.  Photographic  self-registering  Apparatus  for  Continuous  Record  of  Magnetic 

Horizontal  Force. 

Much  of  the  description  of  the  photogi-aphic  apparatus  attached  to  the  declination- 
magnet  applies  also  to  that  which  is  attached  to  the  horizontal-force-magnet.  A  concave 
mirror  of  speculum-metal,  4  inches  in  diameter,  is  carried  by  the  magnet-carrier.  The 
light  of  a  lamp  of  naphthalized  gas  shines  through  a  small  aperture  0'"  '3  high,  and  0"''01 
broad  (which  is  supported  by  the  magnet-stand),  at  the  distance  of  about  22  inclies  from 
the  concave  mirror,  and  is  made  to  converge  to  a  point  on  the  north  surface,  and  near 
the  east  end  of  the  same  revolving  cylinder  which  receives  the  light  from  the  concave 
mirror  of  the  declination-magnet.  A  cylindrical  lens  parallel  to  the  axis  of  the  cylinder 
receives  the  somewhat  elongated  image  of  the  source  of  light,  and  converts  it  into  a 
well-defined  spot.  The  motions  of  this  spot  parallel  to  the  axis  represent  the  angular 
movements  of  the  magnet  which  are  produced,  by  an  increase  of  terrestrial  magnetic 
force  overcoming  more  completely  the  torsion-force  of  the  bifilar  suspension,  or  by  a 
diminution  of  terrestrial  force  yielding  to  the  torsion-force. 


Horizontal  Force  Photography,  and  Vertical-Force- Magnet.  xxiii 

As  the  spot  of  light  from  the  horizontal-force-iuirror  falls  on  the  side  of  the  cylinder 
opposite  to  that  on  which  the  light  from  the  declination-mirror  falls,  the  same  time- 
scale  will  not  apply  to  both ;  it  is  necessary  to  prepare  a  time-scale  independently 
for  each. 

The  following  is  the  calculation  by  which  the  scale  of  horizontal  force  on  the 
photographic  sheet  is  determined.  The  distance  between  the  surface  of  the  concave 
mirror  and  the  surface  of  the  cylinder  is  127*65  inches ;  consequently,  one  degree  of 
angular  motion  of  the  magnet,  producing  two  degrees  of  angular  motion  of  the 
reflected  ray,  moves  the  spot  of  light  through  4-4892  inches.  Now  the  variation  of 
horizontal  force  (in  terms  of  the  whole  horizontal  force)  corresponding  to  one  degree 
of  angular  motion  of  the  magnet  =  sin  1°  x  cotan  44°.  37'.  30"  =  0-017682  nearly. 
From  these  numbers  it  is  immediately  found  that  a  movement  of  the  spot  of  light 
through  0-25388  inch  corresponds  to  a  variation  of  horizontal  force  expressed  by 
0-001.  With  this  fundamental  number  the  pasteboard  scale  for  measure  of  horizontal 
force  has  been  prepared. 

§  6.    Vertical-Force- Mag  net,  and  Apparatus  for  observing  it. 

The  vertical-force-magnet,  like  the  other  two  magnets,  is  2  feet  long,  \\  inch  broad, 
and  about  ^  inch  thick.  The  magnet  in  use  to  1848  was  made  by  Robinson  ;  that  in 
use  from  1848  to  the  present  time  (1864)  was  by  an  unknown  maker.  Its  supporting 
frame  rests  upon  a  block,  connected  with  a  tripod-stand  which  passes  through  the 
floor  and  rests  immediately  on  the  ground  in  the  western  arm  of  the  Magnetic 
Observatory.  Its  position  is  as  nearly  as  possible  symmetrical  with  that  of  the 
horizontal-force-magnet  in  the  eastern  arm.  Upon  the  block  is  fixed  the  supporting 
frame,  consisting  of  two  pillars  (connected  at  their  bases)  on  whose  tops  are  the  agate 
planes  upon  which  vibrate  the  knife-edges  (to  be  mentioned  immediately).  The 
carrier  of  the  magnet  is  a  brass  frame,  to  which  are  attached  by  clamps  and  pinching- 
screws  two  steel  knife-edges,  each  about  i  inch  long.  In  the  frame  first  erected,  the 
length  of  axis  of  vibration,  from  end  to  end  of  the  knife-edges,  was  2tV  inches  ;  in  the 
frame  adapted  to  the  photographic  apparatus,  and  in  use  from  1848  to  1863,  the 
length  from  end  to  end  of  the  knife-edges  is  7  inches.  The  axis  of  the  magnet  is  as 
nearly  as  possible  transverse  to  the  meridian,  its  marked  end  being  E.  The  axis  of 
vibration  is  as  nearly  as  possible  N.  and  S.  To  the  southern  end  of  the  brass  frame, 
and  projecting  further  south  than  the  end  of  the  knife-edge,  is  fixed  a  small  plane 
mirror,  whose  plane  makes  with  the  axis  of  the  magnet  an  angle  of  54°  nearly.  The 
fixed  telescope  (to  be  mentioned)  is  directed  to  this  mirror,  and  by  reflexion  at  the 
surface  of  the  mirror  it  views  a  vertical  scale  (to  be  mentioned  shortly).  The  height 
of  this  mirror  above  the  floor  is  about  2"-  11'".  Before  the  introduction  of  the  photo- 
graphic methods,  the  magnet  was  placed  in  a  perforation  of  the  brass  frame  midway 
between  its  knife-edges.     But  since  the  photograpliic  method  was  introduced,  the 
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magnet  has  been  placed  excentrically ;  the  distance  of  its  southern  face  from  the 
nearest  end  of  the  southern  knife-edge  being  only  i  inch,  and  a  space  of  4-g  inches  in 
the  northern  part  of  the  brass  frame  being  left  disposable.  In  this  disposable  space 
there  is  attached  to  the  brass  frame  by  three  clips  a  concave  mirror  of  speculum-metal, 
4  inches  in  diameter,  with  its  face  at  right  angles  to  the  length  of  the  magnet,  used  in 
the  photographic  system  (shortly  to  be  described).  Near  the  north  end  of  the  brass 
frame  are  fixed  in  it  two  screw-stalks,  upon  which  are  adjustible  screw-weights  ;  one 
stalk  is  horizontal,  and  the  movement  of  its  weight  affects  the  position  of  equilibrium 
of  the  magnet  (which  depends  on  the  equilibrium  between  the  moments  of  the  vertical 
force  of  terrestrial  magnetism  on  the  one  hand  and  of  the  magnet's  center  of  gravity 
on  the  other  hand)  ;  the  other  stalk  is  vertical,  and  the  movement  of  its  weight  affects 
the  dehcacy  of  the  balance,  and  varies  the  magnitude  of  its  change  of  position  pro- 
duced by  a  change  in  the  vertical  force  of  terrestrial  magnetism. 

The  whole  is  inclosed  in  a  double  rectangular  box  covered  with  gilt  paper,  similar 
to  those  used  for  the  declination-magnet  and  the  horizontal-force-magnet.  This  box 
is  based  upon  the  block  of  wood  above  mentioned ;  and  in  it,  in  a  space  separated  from 
the  rest  by  a  thin  partition,  the  magnet  can  vibrate  freely  in  the  vertical  plane.  In 
the  south  side  of  the  box  is  a  hole  covered  by  glass,  through  which  pass  the  rays  of 
light  from  the  scale  to  the  plane  mirror,  and  through  which  they  are  reflected  from 
the  plane  mirror  to  the  telescope.  And  at  the  east  end  is  a  large  hole  covered  by 
glass,  through  which  passes  the  light  from  the  lamp  to  the  concave  mirror,  and 
through  which  it  is  reflected  to  the  photographic  cylinder  (to  be  described  hereafter). 

The  telescope  is  fixed  to  a  wooden  tripod  stand,  whose  feet  pass  through  the  floor 
without  touching  it,  and  are  firmly  connected  with  piles  driven  into  the  ground.  Its 
position  is  symmetrical  with  that  of  the  telescope  by  which  the  horizontal-force-magnet 
is  observed  ;  so  that  a  person  seated  in  a  position  proper  for  observing  the  declination- 
magnet  can,  b}'  an  easy  motion  of  the  head  right  and  left,  observe  the  vertical-force 
and  horizontal-force-magnets. 

The  scale  is  vertical :  it  is  fixed  to  the  stand  which  carries  the  telescope,  and  is  at 
a  very  small  distance  from  the  object-glass  of  the  telescope.  The  wire  in  the  field  of 
view  of  the  telescope  is  horizontal.  The  telescope  being  directed  towards  the  mirror, 
the  observer  sees  in  it  the  divisions  of  the  scale  passing  upwards  and  downwards  over 
the  fixed  wire  as  the  magnet  vibrates.  The  numbers  of  the  scale  increase  from  top  to 
bottom  ;  so  that,  when  the  magnet  is  placed  with  its  marked  end  towards  the  East, 
increasing  readings  (as  seen  with  the  fixed  telescope)  denote  an  increasing  vertical  force. 

Observations  relating  to  the  permanent  Adjustments  of  the  Vertical- 

Force-Maqnet. 

1 .  Determination  of  the  compound  effect  of  the  declination-magnet,  the  horizontal- 
force-magnet,  and  the  iron  affixed  to  the  electrometer  pole,  on  the  vertical-force- 
magnet. 
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The  experiments  applying  to  the  magnets  are  given  in  the  volumes  for  1840-1841 
to  1845:  and  those  applying  to  the  electrometer  pole  in  the  volume  for  1842.  It 
appears  that  no  sensible  disturbance  is  produced. 

2.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the  vertical 
plane. 

In  the  year  1862,  vibrations  of  the  vertical-force-magnet  were  observed  on  73 
different  days,  and  with  readings  of  various  divisions  of  the  scale.  The  times  of 
vibration  were  so  accordant  as  to  leave  no  reason  for  dividing  the  results  into  separate 
groups.     The  mean  of  all  was  15^'38. 

3.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
horizontal  plane. 

1859,  April  19.  The  magnet  with  all  its  apparatus  was  suspended  from  a  tripod  in 
the  Library,  its  broad  side  being  in  a  plane  parallel  to  the  horizon ;  therefore,  its 
moment  of  inertia  was  the  same  as  when  it  is  in  observation.  A  telescope,  with  a  wire 
in  its  focus,  was  directed  to  the  reflector  carried  by  the  magnet.  A  scale  of  numbers 
was  placed  on  the  floor  of  the  Library,  at  right  angles  to  the  long  axis  of  the  magnet, 
oi-  parallel  to  the  mirror.  The  magnet  was  observed  only  at  times  when  it  was 
swinging  through  a  small  arc. 

From  700  vibrations,  the  mean  time  of  one  vibration  =  24^'258. 

4.  Computation  of  the  angle  through  which  the  magnet  moves  for  a  change  of  one 
division  of  the  scale  ;  and  calculation  of  the  disturbing  force  producing  a  movement 
through  one  division,  in  terms  of  the  whole  vertical  force. 

The  distance  from  the  scale  to  the  mirror  is   151-2  inches,  and  each  division  of  the 
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scale  =  ^qTq  inches.  Hence  the  angle  which  one  division  subtends,  as  seen  from  the 
mirror,  is  8'.  49"'79 ;  and  therefore  the  angular  movement  of  the  normal  to  the  mirror, 
corresponding  to  a  change  of  one  division  of  the  scale,  is  half  this  quantity,  or 
4'.  24"-90. 

But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet ;  but  is  less,  in  the  proportion  of  unity  to  the  cosine 
of  the  angle  which  the  normal  to  the  mirror  makes  with  the  magnet,  or  in  the  propor- 
tion of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with  the 
magnet.  This  angle  has  been  found  to  be  54°  :  therefore,  dividing  the  result  just 
obtained  by  sine  54°,  we  have,  for  the  angular  motion  of  the  magnet  corresponding  to 
a  change  of  one  division  of  the  scale,  5'.  27"-43. 

From  this,  the  value,  in  terms  of  the  whole  vertical  force,  of  the  disturbing  force 
producing  a  change  of  one  division,  is  to  be  computed  by  the  formula,  "  Value  of 
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Division  in  terms  of  radius  X  cotan.  dip  X  j.,,"  where  T'  is  the  time  of  vibration 
in  the  horizontal  plane,  and  T  the  time  of  vibration  in  the  vertical  plane. 

The  dip  has  been  assumed  to  be  68°  10'  throughout  the  year. 

Throughout  the  year  1847,  T'  was  assumed  —  24'-258,  T  =  15'-38  ;  consequently^ 
the  change  of  vertical  force  (in  terms  of  the  whole  vertical  force)  corresponding  to  a 
change  of  one  division  of  the  scale,  was  0"0015821  ;  and  this  number  has  been  used  in 
the  reduction  of  the  observations. 

5,  Investigation  of  the  temperature-correction  of  the  vertical-force-magnet. 

In  the  Introduction  to  the  Magnetical  and  Meteorological  Observations  for  1847 
are  given  the  details  of  observations  for  the  effect  of  temperature  on  the  vertical-force- 
magnet,  made  in  the  same  way  as  those  for  the  horizontal-force-magnet  described 
above.  The  results  for  the  thermometrical  correction  at  temperature  t°  of  Fahrenheit, 
in  terms  of  the  whole  vertical  force,  are — 

With  marked  end  of  magnet  West — 

0-00012652  X   (^-32)  +  0000001619  X  (^-32)-; 

and  with  marked  end  East — 

0-00018979  X  (^-32)  +  0-000000/26  X  (^-32)-; 
the  mean  being — 

0-0001.')8l6  X  (';-32)  +  0-000001172  X  (i;-32)-. 

A  table  of  the  last  quantity  has  been  formed,  and  has  been  used  in  the  "  Reduction 
of  the  Observations  from  1848  to  1857,"  attached  to  the  Observations  for  1859,  and 
ill  the  "  lleductions  on  days  of  Great  Magnetic  Disturbance,"  attached  to  the  present 
volume. 

It  is  proper  to  state  that  observations  made  in  the  present  year  (1864),  on  the  change 
of  magnetic  power  produced  when  the  magnet  is  heated  by  hot  air,  give  a  much  larger 
value  to  the  principal  coefficient  of  the  formula. 

The  method  of  observing  with  the  vertical-force-raagnet  is  the  following : — 
A  fine  horizontal  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed 
to  the  small  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the 
graduations  of  the  fixed  vertical  scale  are  seen  ;  and,  during  the  oscillations  of  the  mag- 
net, the  divisions  of  the  scale  are  seen  to  pass  alternately  upwards  and  downwards  across 
the  wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  determined,  is 
the  same  as  that  for  the  other  two  magnets.  The  observer  applies  his  eye  to  the 
telescope  about  two  vibrations  before  the  arranged  time,  and  if  the  magnet  is  in  motion 
he  observes  its  places  at  four  extreme  vibrations ;  and  the  mean  of  these  is  taken  as 
for  the  horizontal-force-magnet.     But  if  the  magnet  is  at  rest,  then  at  one-half  time  of 


Vertical  Force  Adjustments  and  Photography.  r.rvii 

vibration  before  the  arranged  time,  and  at  an  equal  interval  after  the  arranged  time,  the 
division  of  the  scale  is  noted ;  if  there  is  a  slight  difference,  the  mean  is  taken. 

The  number  of  instances  in  1862  in  which  the  magnet  was  found  in  a  state  of 
vibration  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation,  and  also,  on  one  day  of  everj'  week,  at  the  hours  IS'-",  21'',  22^  23'',  0'',  1'', 
2'',  3'',  &\  9'S  and  12'',  in  the  same  manner  as  that  of  the  horizontal-force-instrument. 

§  7.  Photographic  self -registering  Apparatus  for  Continuous  Record  of  Magnetic 

Vertical  Force. 

The  concave  mirror  which  is  carried  by  the  vertical-force-magnet  has  been 
described  in  the  last  article.  At  the  distance  of  about  22  inches  from  that  mirror, 
and  external  to  the  box,  is  the  horizontal  aperture,  about  0"'"3  in  length  and  0'"'0l  in 
breadth,  carried  by  the  same  block  which  carries  the  supports  of  the  agate  plates.  The 
lamp  which  shines  through  this  aperture  was  originally  carried  by  the  same  block ; 
but  the  numerous  disturbances  shown  in  the  photographic  trace  at  the  times  of 
changing  the  lamp  suggested  the  propriety  of  supporting  it  upon  a  different  foundation  ; 
and  since  1849,  February,  it  has  been  carried  by  another  wooden  pier,  of  such  a  form 
as  to  admit  of  the  lamp  being  placed  very  nearly  in  contact  with  the  aperture-plate. 
The  light  reflected  from  the  mirror  passes  through  a  cylindrical  lens  with  its  axis 
vertical,  very  near  to  the  cylinder  carrying  the  photographic  paper,  and  finally  forms 
a  well-defined  spot  of  light  on  the  cylinder  of  paper,  at  the  distance  of  8*3  feet  from 
the  mirror.  As  the  movements  of  the  magnet  are  vertical,  the  axis  of  the  cylinder  is 
vertical.  The  cylinder  is  about  15.J>  inches  in  circumference,  or  somewhat  larger  than 
that  used  for  the  declination  and  horizontal-force  magnets.  The  forms  of  the  exterior 
and  interior  cjdinders,  and  the  method  of  mounting  the  paper,  are  in  all  respects  the 
same  as  for  the  declination  and  horizontal-force  magnets  ;  but  the  cylinder  is  supported 
by  being  merely  planted  upon  a  circular  horizontal  plate  (its  position  being  defined  by 
fitting  a  central  hole  in  the  metallic  cap  of  the  cylinder  upon  a  central  pin  in  the  plate), 
which  is  turned  by  watchwork  once  in  twenty-four  hours.  The  trace  of  the  vertical- 
force-magnet  is  on  the  west  side  of  the  cylinder. 

On  the  east  side,  the  cylinder  receives  the  trace  produced  by  the  barometer  (to  be 
described  hereafter).  A  pencil  of  light  from  the  lamp  which  is  used  for  the  barometer 
shines  through  a  fixed  aperture  with  a  small  cylindrical  lens,  for  tracing  a  photographic 
base-line  upon  the  cylinder  of  paper,  similar  to  that  for  the  cylinder  of  the  declination 
and  horizontal-force  magnets. 

The  scale  for  the  ordinatcs  of  the  photographic  curve  of  the  vertical  force  is  thus 
computed.  Remarking  that  the  radius  which  determines  the  range  of  the  motion  of 
the  spot  of  light  is  double  the  distance  8-3  feet,  and  is  therefore  =  199"2  inches,  the 
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formula  used  in  the  last  section,  when  applied  to  ^hole^vertLrforce  ~  *^'*^^*^'  ^econies 
()-01=  v«^e  of  division         ^^^^^  ggo_   jq,    ^    C^4^)\  or  value  of  division   =:    199-2 

199*2  \  15  38  J  ' 

X  tan  6S°.  10'  X   fo^r^^y  X  """^  =  2  inches  very  nearly.    With  this  value  for  0-01, 
the  pasteboard  scales  have  been  prepared. 


§  8.  Dipphig  Needles,  and  Method  of  observing  the  Magnetic  Dip. 

The  instrument  with  which  all  the  observations  of  the  Dip  were  made  from  1843  to 
1861,  October  9,  was  constructed  by  Robinson,  and  it  is  one  of  the  last  instruments 
completed  by  that  artist  before  his  death. 

The  inner  diameter  of  the  vertical  circle  is  9"59  inches,  and  the  circle  is  divided  to 
ten  minutes;  so  that  every  two  divisions  are  0"'-0 14  apart  at  their  inner  extremities. 
The  divisions  appear  to  be  sensibly  perfect. 

The  diameter  of  the  horizontal  circle,  measured  between  the  points  where  the  ex- 
tremity of  the  index  meets  the  graduations,  is  5-43  inches.  The  graduation  is  to  half 
degrees,  and  the  vernier  subdivides  to  single  minutes.     There  is  only  one  reading. 

The  vertical  circle  is  graduated  upwards  and  downwards  to  90°  from  the  two 
extremities  of  the  horizontal  diameter.  The  horizontal  circle  is  graduated  from 
0°  to  180°,  and  then  from  0°  to  180°  again  in  the  same  direction;  so  that  had  the 
circle  been  divided  from  0°  to  36o°  (a  more  natural  and  convenient  method),  the 
readings  180°  to  360°  would  have  occupied  the  part  of  the  circle  now  occupied  by 
the  second  set  of  divisions. 

The  instrument  was  furnished  by  Robinson  with  two  needles  marked  at  one  end  A  1 
and  A  2  respectively. 

The  length  of  A  1  is  9"56  inches. 
The  length  of  A  2  is  9'55  inches. 

The  lengths  of  the  needles,  therefore,  are  respectively  only  0'"-03  and  0"'04  less 
than  the  inner  diameter  of  the  circle. 

The  needles  usually  swing  quite  round  the  circle  without  touching,  proving  that  the 
circle  is  nearly  perfect,  and  that  the  upper  surfaces  of  the  agate  planes  on  which  the 
cylindrical  terminations  of  the  axle  rest,  are  so  placed  as  to  be  below  the  centre  of  the 
vertical  circle  by  a  distance  equal  to  half  the  thickness  of  the  axle  at  its  bearing 
points. 

The  surfaces  of  the  agate,  planes  are  r"-09  apart ;  the  whole  length  of  each  of  the 
axles  of  the  needles  is  r"'20,  of  which  a  length  0"'-88  is  nearly  0"'-l  in  diameter;  a 
portion,  0"'-02  in  length  on  each  side,  is  of  less  thickness,  and  this  part  of  each  rests 
in  the  Y's  when  the  needle  is  raised  from  the  agate  planes;  the  remainder,  0'""14  on 
each  side,  is  the  cylindrical  termination  of  the  axles,  and  its  diameter  is  about  0'"-02 : 
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both  needles  are  of  the  same  dimensions  in  these  respects,  and  no  certain  difference 
exists  in  the  diameters  of  their  axles. 

The  instrument  was  subsequently  furnished  by  Barrow  and  Dent  with  other  needles 
of  the  same  dimensions. 

The  coincidents  of  planes  of  the  two  agates,  and  the  genei-al  accuracy  of  their  sur- 
faces, have  been  occasionally  examined  by  placing  on  them,  sometimes  the  plane  glass 
of  an  artificial  horizon,  and  sometimes  a  small  level  in  different  positions ;  and  no 
reason  has  been  found  for  doubting  the  perfect  accuracy  of  the  workmanship. 

The  observations  were  made  in  a  house  built  for  the  purpose  entirely  of  wood,  with 
copper  and  brass  fastenings,  at  a  distance  of  64  feet  S.S.E.  from  the  nearest  part  of  the 
iN-lagnetic  Observatory.     This  house  was  taken  down  in  1863. 

The  observations  of  the  Dip  were  made  as  follows  : — 

The  horizontal  circle  is  levelled,  so  that  the  bubble  keeps  the  same  position  in  all 
positions  of  the  vertical  circle.  For  ascertaining  the  reading  of  the  horizontal  circle 
when  the  vertical  circle  is  nearly  in  the  plane  of  the  magnetic  meridian,  an  instrument 
is  occasionally  inserted,  consisting  of  a  small  steel  point  above,  a  brass  steadying 
weight  below,  and  two  brass  arms  by  means  of  which  this  instrument  rests  upon  the 
Y's  ;  upon  the  steel  point  a  free  horizontal  magnet  is  mounted  with  an  inverted  agate 
cup  in  the  usual  manner ;  and  the  whole  apparatus  is  turned  till  the  plane  of  the 
vertical  circle  passes  through  the  free  needle.  This  method  has  several  times  been 
combined  with  that  of  corresponding  inclinations  in  two  positions  of  the  vertical  circle 
nearly  perpendicular  to  the  magnetic  meridian  :  and  also  with  that  of  turning  the 
instrument  on  its  axis  until  the  dipping  needle  has  assumed  a  vertical  position,  and 
inferring  the  reading  for  meridional  position  of  the  vertical  circle  by  applying  90°  to 
the  reading  corresponding  to  this  position  :  the  differences  have  been  always  found  of 
small  amount. 

The  needle  is  then  placed  on  the  Y  supports,  and  lowered  gradually  on  to  the  agate 
planes,  with  its  marked  side  on  the  same  side  with  the  divided  circle,  both  being 
towards  the  east,  and  the  divisions  of  the  vertical  circle  at  the  two  ends  of  the  needle 
are  read.  The  instrument  is  then  turned  lSO°  in  azimuth,  and  the  observation  is 
repeated,  the  marked  side  of  the  needle  and  the  graduated  face  of  the  instrument 
being  towards  the  west.  The  needle  is  then  reversed  on  its  axle  so  that  its  face  is  to 
the  east,  the  face  of  the  instrument  being  still  towards  the  west,  and  similar  obser- 
vations are  made.  The  instrument  is  then  turned  180°  in  azimuth,  so  that  its 
graduated  face  is  towards  the  east,  and  the  marked  side  of  the  needle  towards  the 
west,  and  the  observations  are  repeated.  To  eliminate  the  effect  of  the  want  of 
coincidence  of  the  center  of  gravity  of  the  needle  with  the  axis  of  rotation,  the  poles 
of  the  needle  are  then  reversed  by  means  of  about  20  double  strokes  of  two  9-inch  bar 
magnets  on  each  side  of  the  centre  of  the  needle  ;  it  is  assumed  that  it  is  completely 
saturated  by  this  means ;  and  then  step  by  step  the  observation  is  made  as  before. 
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In  each  position  of  the  needle  the  axle  is  raised  off  the  agate  planes,  lowered,  and 
the  readings  taken  again ;  and  this  is  repeated  two,  three,  or  four  times,  according  to 
the  degree  of  uncertainty,  and  the  mean  of  all  is  adopted. 

The  resulting  dip  is  that  corresponding  to  the  mean  of  the  eight  observed  results. 

With  the  view  of  ascertaining  whether  partial  results  obtained  on  one  day  could  be 
combined  with  other  partial  results  obtained  on  other  days,  and  also  whether  a  needle 
left  at  rest  would  show  the  diurnal  changes,  the  needle  A  1  was  left  for  some  time  in 
1843  on  the  agate  planes,  and  observations  were  made  at  short  intervals,  which  appear 
in  the  volume  for  1843.  From  those  observations  it  appeared  that  partial  observations 
on  one  day  cannot  be  safely  combined  with  other  partial  observations  taken  on  another 
day,  nor  can  the  diurnal  change  be  shown  by  reading  the  needle  repeatedly  on  the 
same  day  without  touching  it. 

For  the  immediate  results  of  the  observation  of  Dips  with  this  instrument,  I  must 
refer  to  the  printed  Observations  from  1843  to  1861.  The  results  were  not  so  harmo- 
nious as  the  traditions  of  less  experienced  observers  might  lead  us  to  expect. 
Generally  it  was  found  that,  with  the  needles  (so  far  as  is  known)  in  the  highest  state 
of  perfection,  the  accordance  between  observations  in  immediate  succession,  separated 
only  by  a  careful  raising  and  lowering  of  the  needle,  differed  considerably,  sometimes 
as  much  as  30',  although  the  freedom  of  vibration  proved  that  there  was  no  impedi- 
ment to  motion.  On  repeatedly  performing  this  operation,  different  results  were 
obtained  ;  and  any  predisposition  in  the  mind  of  the  observer,  to  prefer  a  reading 
harmonizing  with  the  readings  of  other  days,  might  easily  be  gratified  by  the  selection 
of  one  of  those  readings.  The  utmost  care  was  taken  to  banish  such  predisposition; 
and  it  is  believed  that  every  printed  reading  is  perfectly  unbiassed.  In  classifying 
these,  it  appeared  to  be  well  established  that  some  needles,  in  which  the  most  careful 
scrutiny  can  discover  no  fault,  give  a  dip  (as  found  from  the  mean  of  all  taken  in  one 
year)  steadily  differing  from  those  of  other  needles. 

With  the  view  of  removing  all  causes  of  possible  error  of  observation  which  we  can 
fully  understand  and  control,  I  furnished  Mr.  Simms  with  plans  for  a  new  instrument, 
which,  for  distinction,  is  subsequently  called  Airy's  instrument.  The  following 
description  will  probably  suffice  to  convey  an  idea  of  its  peculiarities : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and 
the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as  those  in 
Robinson's  and  other  needles.  But  the  form  of  the  observing  apparatus  is  greatly 
modified,  in  order  to  secure  the  following  objects  : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  the  instruments 
introduced  by  Dr.  Lloyd  and  Major-General  Sabine. 

II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state 
of  vibration. 

III.  To  have  the  means  of  observing  needles  of  different  lengths. 
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IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observer's  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the  needle- 
point in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus  : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  insure  its  freedom  from  iron) ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the 
observer  is  firmly  fixed  ;  it  is  hereafter  called  "  the  graduated  glass-plate."  The  other 
glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and 
is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two  bearings 
(of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other  being  upon 
a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm, 
about  1 1  inches  long,  or  rather  two  arms,  projecting  about  oh  inches  on  each  side  of 
the  axis.  Each  of  these  projecting  arms  has  a  long  opening,  or  slot,  about  1  inch 
wide,  extending  from  the  neighbourhood  of  the  center-work  nearly  to  the  end  of  the 
arm.  Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to 
the  axis  of  the  needle,  and  is  firmly  fixed  bj'  a  shoulder-bearing  on  one  side  of  the 
arm,  and  a  circular  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on  the  other 
side  of  the  arm.  The  microscope  can  thus  be  fixed  at  any  distance  from  the  central 
axis,  within  the  limits  of  the  length  of  the  projecting  arm.  In  1863,  the  slot  for  a 
single  moveable  microscope  on  each  side  was  changed  for  three  fixed  microscopes  on 
each  side,  adapted  in  position  to  the  lengths  of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines 
can  be  used  for  observing  the  needle  in  a  state  of  vibration ;  and,  one  of  them  being 
adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  Tto  be 
mentioned).     All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate, 
and  there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally  similar 
to  it.  In  each  part  of  this  slides  a  short  eye-piece,  carrying  the  eye-glass.  In  1863, 
the  slotted  arm  and  moveable  eye-socket  were  changed  for  an  arm  with  three  sockets. 
Thus,  reckoning  from  the  observer's  eye  there  are  the  following  parts : — 

(1.)  The  eye-glass. 

(2.)  The  graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include  all  the  microscopes). 
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(3.)  The  field-glass,  on  the  further  surface  of  which  the  parallel  lines  are 
engraved. 

(4.)  The  object-glass. 

(5,)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 

(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  to 
the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  9|  inches)  are  etched  on  the 
inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the  parallel 
lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and  regular,  and  are, 
I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal  which 
carries  the  transverse  arms  supporting  the  microscope-bodies  carries  also  two  arms 
with  verniers  for  reading  their  graduations.  These  verniers  (being  adapted  to  trans- 
mitted light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of 
the  verniers  is  very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated 
glass-plate  (towards  the  observer),  and  which  has  there,  as  already  stated,  two  arms 
for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  are  the 
radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp,  attached  to  the  gun- 
metal  casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow-motion 
screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  the  two 
arms  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by  means 
of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of  the 
removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle  turning  in 
a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four  slotted  radii, 
and  in  these  slots  or  openings  there  slide  small  frames  carrying  prismatic  glass 
reflectors,  each  of  which  can  turn  on  an  axis,  in  the  plane  of  the  circle,  but  transverse 
to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light  through 
the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  are  for  sending 
light  past  the  ends  of  the  needle  through  the  microscopes,  and  therefore  require 
adjustment  on  change  of  needle  and  corresponding  change  of  position  of  microscopes. 
These  have  now  been  changed  for  fixed  reflectors,  corresponding  to  the  fixed  micro- 
scopes. The  circle  can  be  turned  by  a  small  winch  near  the  observer's  hand.  At 
present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly  magnetic.  At  each 
observation,  it  is  necessary  to  turn  the  circle  which  carries  the  reflectors  ;  but  this  is 
the  work  of  an  instant. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
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rotation.  Its  rays  fall  upon  the  glass  prisms,  and  each  of  these  is  adjusted,  by  turning 
on  its  axis,  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth :  the  plate  is  graduated  in  azimuth,  and  verniers  are 
fixed  to  the  gim-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central  veitical 
axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  which  are  used  with  this  instrument  are — 

B|,  a  plain  needle 

Bj,  a  plain  needle )■  each  9  inches  long. 

B3,  a  loaded  needle  with  adjnstible  load  .  . 

C„  a  plain  needle 

Cj,  a  plain  needle ^  each  6  iuches  long. 

C3,  a  loaded  needle  with  adjustible  load  .  . 

D„  a  plain  needle 

Da,  a  plain  needle ^  each  3  inches  long. 

Dj,  a  loaded  needle  with  adjustible  load  .  . 

It  is  believed  that  the  results  of  the  observations  with  this  instrument  are  somewhat, 
but  not  very  greatly,  more  consistent  than  those  with  the  old  instrument.  The 
advantage  gained  appears  to  arise  from  the  greater  certainty  of  readings  of  graduations, 
and  from  the  greater  facility  of  repeating  observations  whose  means  are  adopted  for  use. 

As  the  unsteadiness  of  result  in  successive  observations  still  remains,  suggesting  the 
idea  that  the  magnetic  axis  wanders  in  the  breadth  of  the  needle,  three  needles  have 
been  constructed  (B4,  C^,  D^,  9,  6,  and  3  inches  long),  whose  plane  passes  through 
the  axis  of  the  needle.  It  is  believed  that  the  results  with  this  form  of  needle  are 
more  consistent  than  those  with  the  customary  form. 

§  9-   Observations  for  ihe  Absolute  Measure  of  the  Horizontal  Force  of  Terrestrial 

Magnetism. 

The  apparatus  with  which  these  observations  were  made  from  1845  to  1862, 
February,  is  the  same  which  was  used  in  the  investigation  of  corrections  of  horizontal- 
force-magnet  and  vertical-force-magnet  for  temperature,  A  wooden  frame,  with  four 
horizontal  arms  which  travel  with  an  azimuthal  revolution  by  rollers  upon  a  wooden 
framed  ring,  carries  at  its  center  an  erection  to  which  the  magnet  (the  subject  of 
deflexion)  is  suspended  by  a  few  fibres  of  silk ;  and  carries,  at  the  extremity  of  one  of 
the  horizontal  arms,  a  telescope,  and  also  a  graduated  scale,  which  is  viewed  with  the 
telescope  by  reflection  in  a  small  mirror  attached  to  the  frame  which  clasps  the  sus- 
pended magnet.  The  deflecting  magnet  is  placed  sometimes  upon  one  arm,  sometimes 
upon  another;  but  upon  whichever  it  is  placed,  it,  as  well  as  the  telescope  and 
graduated  scale,  are  turned  round  by  the  observer  in  observation  so  far  that,  upon 
looking  into  the  telescope,  the  same  division  of  the  scale  is  seen  in  the  center  of  the 
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field  as  when  the  deflecting  magnet  is  removed  and  the  wooden  frame  is  in  its  ordinary 
position.  When  this  condition  is  obtained,  the  relative  positions  of  the  deflected 
magnet  and  the  wooden  frame  are  the  same  as  before,  and  the  deflecting  magnet,  if 
placed  at  first  in  a  direction  accurately  transverse  to  the  magnetic  meridian,  is  now  in 
a  direction  accurately  transverse  to  that  of  the  deflected  magnet.  The  measure  of  the 
magnetic  effort  to  deflect  the  magnet  is  the  sine  of  the  angle  through  which  the  frame 
has  been  turned. 

For  the  measure  of  this  angle,  a  graduated  circle,  23  inches  in  diameter,  is  attached 
to  the  fixed  pedestal,  and  its  divisions  are  viewed  by  two  micrometer-microscopes 
connected  with  the  revolving  frame. 

The  deflections  were  in  all  cases  observed  with  the  magnet  placed  successively  on 
opposite  arms  of  the  wooden  frame.  The  intention  of  this  arrangement  was  to 
eliminate  all  errors  arising  from  a  possibly  erroneous  position  of  the  point  of  suspension. 
The  whole  distance  from  the  place  of  the  center  of  the  deflecting  magnet  in  one 
position  to  the  center  of  the  same  magnet  when  placed  in  the  opposite  position  has 
been  measured  with  great  care.  The  two  distances  between  the  centers  of  the  magnets 
used  in  all  these  observations  are  1  foot  and  1  foot  6  inches. 

It  is  unnecessary  here  to  enter  upon  the  theoretical  considerations  which  show  that, 
when  the  measure  of  the  deflecting  effort  is  expressed  by  a  series 

a  b  „ 

H +  &c. 

(distance)^        (distance)'^ 

in  descending  powers  of  the  distance  between  the  centers  of  the  magnets,  the  coefficient 
a  is  that  upon  which  the  measure  of  terrestrial  magnetism  will  depend.  It  is  proper, 
however,  to  mention  that,  in  practice,  there  is  always  some  uncertainty  in  the  determina- 
tion of  h,  and  therefore  I  have  thought  it  best  to  determine  b  separately  from  every 
series,  to  adopt  the  mean  of  all  these  values  of  h  as  one  value  applicable  in  every  case, 
and  then,  substituting  this  as  a  known  value  in  the  two  equations  given  by  each  pair  of 
deflections,  to  add  together  the  two  equations,  and  thus  to  form  one  advantageous 
equation  for  determining  the  value  of  a. 

The  observations  on  which  the  further  calculations  are  based  are  those  in  which  the 
deflecting  magnet  was  East  or  West  of  the  deflected  magnet,  with  axis  directed  towards 
the  side  of  the  deflected  magnet  (called  in  the  tables  the  "  Lateral  Position.")  Those 
made  with  the  deflecting  magnet  North  or  South  of  the  deflected  magnet,  with  its 
side  towards  the  end  of  the  deflected  magnet,  (called  in  the  tables  "  Axial  Position,") 
are  intended  only  as  a  check  on  the  others.  If  the  law  of  attractive  and  repulsive 
magnetic  forces  varying  inversely  as  the  square  of  the  distance  be  correct,  and  if  the 
observations  be  accurate,  then  the  value  obtained  for  a'  (which  corresponds  to  a  as 
deduced  from  the  other  measures)  ought  to  be  exactly  one-half  of  that  obtained  for  a. 
The  near  agreement  of  the  numbers  with  this  proportion  shows  that  the  observations 
are  entirely  trustworthy. 
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The  next  point  is  to  ascertain  the  time  of  vibration  of  the  deflecting  magnet  when 
itself  subjected  to  the  action  of  terrestrial  magnetism.  For  this  purpose,  the  deflecting 
magnet  is  mounted  in  the  same  carrying-piece,  and  its  vibrations  are  observed  by  means 
of  the  telescope  and  scale,  the  times  being  noted  by  a  solar  chronometer  whose  rate  is 
small.  The  arc  of  vibration  never  exceeds  0°.  30',  so  that  no  correction  is  necessaiy 
for  the  extent  of  arc. 

Experiments  made  in  1 848,  January  10,  for  the  purpose  of  determining  the  proportion 
of  the  torsion-force  of  the  thread  to  the  terrestrial  directive  force,  gave  the  following- 
values  : 

3157'  2093'  2903' 

and  the  results  previovisly  obtained  from  unrecorded  observations  were  less  than  the 
preceding.  On  account  of  the  sraallness  and  the  discordance  of  these  values,  no 
correction  for  torsion  is  applied. 

It  is  important,  either  that  the  temperature  be  the  same  in  the  observations,  or  that 
the  corrections  for  temperature  be  accurately  known.  Investigations  of  the  deflexion 
made  at  different  temperatures  from  32°  to  99°  gave  the  following  results  : — 

o 

At  32  the  uatui'al  sine  of  deflection  was  o'  10452 
5o  ,,  ,,  o- 13437 

79  ,,  ,,  0-10420 

99  '>  '>  0-10400 

It  is  evident  that  the  temperature-correction  for  this  magnet  is  very  small,  and  its 
magnitude  is  so  uncertain,  that  I  have  judged  it  best  to  omit  it  both  in  these  deflection- 
observations,  and  in  the  vibration-observations  unaccompanied  with  deflections  which 
usually  follow  them. 

The  Magnet  marked  ^.-^  (the  same  which  was  used  from  September   1845},  has 

been  employed  to  produce  the  deflexion  of  another  magnet,  marked  j,.j  (of  nearly  the 

same  dimensions)  :  and  the  vibrations  then  observed  are  those  of  ^^. 

The  weight  of -^>^  is  507 '302  grains,  or  32-873  grammes. 

The  length  of  ^^  is  0*3025  foot,  or  92-198  millimetres. 

The  diameter  of  ^^  is  0*025  foot,  or  7  "620  millimetres. 

Its  moment  of  inertia,  therefore,  (using-  the  English  grain  and  foot  as  the  units  of 
weight  and  measure,)  is  3-88826. 

Greenwich  Magnetical  and  Meteorological  Observations,  1862.  g 
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The  weight  of  the  embraciug  frame  and  muTor  is  108 '242  grains,  or  7 '014  grammes; 
and,  on  examining  the  distribution  of  this  weight,  it  was  thought  probable  that  its 
moment  of  inertia  would  be  nearly  the  same  as  if  it  were  uniformly  distributed  over 
the  mirror,  whose  horizontal  length  is  0'0658  foot;  its  moment  of  inertia  is  therefore 
0-03905. 

The  weight  of  the  suspending  stalk  with  a  pulley  is  39  377  grains,  or  2'552  grammes, 
and  its  moment  of  inertia  (estimated  as  probably  the  same  as  if  it  had  been  condensed 
on  the  pulley  whose  diameter  is  0-0233  foot),  is  0-00135. 

The  following  is  the  explanation  of  the  notation  used  : — 

m  =  the  magnetic  moment  of  the  deflecting  magnet  ^v- 
J^=:  the  absolute  measure  of  horizontal  magnetic  force. 

K  =  the  moment  of  inertia  of  .y^j^  with  its  stirrup  and  pulley  as  suspended  for 

vibration  =  3  "92866,  using  the  English  foot  and  grain  as  the  unit  of 

length  and  weight, 
f  =  the  circumference  of  circle  to  diameter  1. 
7"=  the  time  of  vibration  in  seconds  of  mean  solar  time. 

Then  when  the  natural  sine  of  the  observed  deflexion  (the  Deflecting  Magnet  being 
in  the  Lateral  Position)  is  expressed  by  the  formula 

a  h 

+ 


(distance)'*         (distance)* 
we  have  for  the  formulae  of  computation 


Ti 

from  which  m  and  Xare  found. 

The  computation  of  the  values  of  m  and  Xhas,  to  the  year  1857,  been  made  in 
reference  to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  French 
measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  «  times  the  millimetre,  and  a  grain  be  equal  to  /3  times  the  milligramme,  then 

it  is  plain   that,  for  the  reduction  of  ^  and  mX  to  French  measure,  these  must  be 

multiplied  by   a''  and  a^/S  respectively.     Hence,  JT'^  must  be  multiplied  by —,  and  .X 

by  a/'.       Assuming  that  the  metre  is  equal  to  .39  37079  inches,  and  the  gramme 
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equal  to  15-432349  grains,  log.  .  /^  will  be  found  to  be  =  9 '6637805,  and  the  factor 

for  reducing  the  English  values   of  X  to  French  values  will   be  0*46108,   or  .yrjggg 
The  values  of  X  in  French  measure  thus  derived  from  those  in  English  measure  are 
given  in  the  proper  table. 

The  natural  sine  of  the  observed  deflexion,  when  the  Deflecting  Magnet  is  in  the 
Axial  Position,  is  treated  in  the  same  manner  as  the  former,  for  expressing  it  by  the 
formula 

g'  &■ 

(distance)^   "*"   (distance)* 

but  no  further  use  is  made  of  these  deflexions. 

For  the  determination  of  the  Absolute  Measure  of  Horizontal  Force  on  those  days 
on  which  vibrations,  unaccompanied  by  Deflexions,  were  observed,  it  is  assumed  that 
the  quantity  w  (which  is  peculiar  to  the  magnet)  changes  at  a  uniform  rate  from  one 
observation  of  deflexion  to  the  next ;  and  the  comparison  of  its  interpolated  value  with 
the  value  of  7nX  given  by  the  vibration  determines  the  value  of  X. 

In  the  spring  of  1861,  a  Unifilar  Instrument,  similar  in  all  respects  (as  is  understood) 
to  those  used  in  and  issued  b}'  the  Kew  Observatory,  was  procured  by  the  courteous 
application  of  Major-General  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson  and  Sou  ; 
and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kew  Observatory, 
for  determination  of  its  constants  (for  which  I  am  indebted  to  the  kindness  of  Balfour 
Stewart,  Esq.),  was  mounted  at  the  Royal  Observatory.  Observations  with  this 
instrument  commenced  on  186l,  June  11,  and  were  continued  through  the  year ;  and, 
after  some  slight  modifications  of  its  verniers,  it  is  still  maintained  in  use  (1864).  ., 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet  is 
4  inches  long ;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  collimator,  by 
means  of  which  its  time  of  vibration  is  observed  in  another  apparatus.  The  frame 
which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the  telescope 
directed  to  the  magnet-mirror ;  it  rotates  round  the  vertical  axis  of  a  horizontal 
graduated  circle  whose  external  diameter  is  10  inches. 

The  method  of  making  observations  with  this  instrument  differs  in  no  respect  from 
that  used  with  the  old  instrument.  The  deflecting  magnet  is  always  used  with  its 
end  towards  the  deflected  magnet.  In  the  reduction  of  the  observations,  the  precepts 
contained  in  the  Skeleton  Form  prepared  by  the  Kew  Observatory  have  received  the 
strictest  attention. 

The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  of  the  centers  of  the  deflected  and  deflecting  magnet  being  r„,  it  is 
supposed  (from  observations  made  at  Kew,  of  which  the  details  have  not  reached  me) 

e  2 
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that  the  magnetism   of  the  deflecting  magnet   is   so  altered   by    induction   that  the 
following  multipliers  ought  to  be  used  in  computing  the  Absolute  Force  :  — 

At  distance  i  'o  foot,   factor  is   i  "ooooi 

1   •!  1   "00023 

I  '2  I  -oooiS 

I  '3  I  '00014 

I  '4  I  "oooi  I 

I  "5  I  'oooog 

The  correction  of  the  magnetic  power  for  temperature  ^„  of  Fahrenheit,  reducing  all 
to  3.3°  of  Fahrenheit,  is 

o-oooi3i26i   (^„  — 35)   +0  •000000209  ('11 — 35)-- 
Aj  is  i(distance)^  X  sine  deflection,  con-ected  by  the  two  last-mentioned  quantities,  for 
distance    1  foot;    A,  is  the   similar  expression  for    distance    1*3  foot;  A'.,  is  ,,-'., 
P   is    a^'Za'*       ^    mean    value   of  P    is    adopted    from    various  observations ;    then 
^,=:  A,  X  fl  -  J  )  for  smaller  distance,  or  =  A,  x  f  1  -  ^  ^\  for  larger  distance.     The 

mean  of  these  is  usually  adopted  for  the  true  value  of  ^.- 

For  computing  the  value  of  mX  from  observed  vibrations,  it  is  necessary  to  know  K, 
the  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  z-iv  furnished  by 
Mr.  Stewart  is  1-66073  at  temperature  30°  and  1-66109  at  temperature  90°.  Then, 
putting  T  for  the  time  of  the  magnet's  vibration  as  corrected  for  induction,  tempera- 
ture, and  torsion -force,  the  value  of  m  A' is  =  log.  ^rj^,.  From  the  combination  of  this 
value  of  mA^with  the  former  value  01"^,  m  and  AT  are  immediately  found. 

As  observations  were  carried  on  with  both  instruments  from  1861,  June  11,  to 
186-2,  February  3,  it  has  been  judged  desirable  to  exhibit  here  a  comparison  of  the 
results.  Although  the  observations  were  not  taken  on  the  same  days,  yet  it  is 
conceived  that  the  diiference  of  the  means  of  the  results  may  with  safety  be  adopted 
as  representing  the  true  diflTerence  depending  on  the  peculiarities  of  each  instrument 
and  the  peculiarities  of  each  mode  of  reduction.  And,  as  the  observations  made  with 
the  Old  Instrument  were  conducted  precisely  in  the  same  way  as  for  many  years 
past,  and  those  with  the  Kew  Unifilar  in  the  way  which  will  probably  be  continued  in 
futuie,  it  is  presumed  that  this  comparison  will  give  the  means  of  forming  one 
continuous  series  commencing  with  the  year  1848. 

Taking  then  the  means  from  the  following  Table,  we  have — 

Mean  of  determinations  by  (')ld  Instrument 3  '844 

Mean  of  determinations  by  Kew  Unifilar 3  -8 1 1 

The  determinations  with  the  Old  Instrument  ought  therefore  to  be  diminished  by 
jIy  part,  to  make  them  comparable  with  those  of  the  Kew  Unifilar. 
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Month  and  Day, 
1861-62. 

Value  of  X  in  English 
Measure. 

Value  of  X  in  French 
Measure. 

From  Old 
Instrument. 

From  Kew 

Unifilar. 

From  Old 
Instrument. 

From  Kew 

Unifilar. 

1861. 

June                 1 1 
i3 
'4 

i           3-849 

3-807 
3-810 

1775 

1-756 
1-757 

July                  1 7 
18 
20 

29 
3i 

3-859 

3-842 
3-833 

... 
3-8o5 
3-809 

1-779 

1-772 
'•767 

1-755 

1-756 

August               I 

2 
3 

3-824 

3-806 
3-8o3 

1-763 

1-755 
1-754 

September       10 

3-868 

... 

1-784 

October              8 
10 
i5 
>7 

3-854 
3-826 

3-838 
3-808 

1777 
1-764 

1-770 
1-766 

November          7 
II 

5-843 
... 

3-806 

1-772 

1-755 

December          2 
3 

24 

3-836 
3-836 

3-8ii        i 

1-769 

1-769    . 

1-757 

1862. 

January            29 

3o 

3o 

3i 

3-838 
3-846 

0-817 
3-814 

1770 
1-773 

1-760 

1-758 

February           i 
3 

3-867 

3-810        1 

1-783 

1 

.-757 

It  does  not  appear  that  there  is  any  material  difference  in  the  accuracy  of  the  two 
instruments ;  but  as  the  Kew  Unifilar  may  be  assumed  to  be  generally  similar  in 
pattern  to  others  of  the  same  class  extensively  distributed,  I  have  thought  it  desirable 
to  adopt  it,  without  positively  expressing  an  opinion  that  a  portion  of  the  constant 
diflFerence  above  noted  may  not  be  truly  an  error  of  the  Kew  Instrument. 


§  10.  Explanation  of  the  Tables  of  Indications  of  the  Magnetometers. 

The  Indications  are  derived  entirely  from  the  measures  of  the   ordinates  of  the 
Photographic  Curves,  except  in  a  few  instances  \\\  which  the  results  are  marked  with 
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an  asterisk,  in  which  case  the  results  are  those  given  by  eye-observations,  usually 
because  the  photographic  process  has  failed. 

Telescope-observations  of  the  Magnetometers  have  usually  been  made  four  times 
every  day,  except  on  Sundays,  on  which  days  two  or  three  observations  only  have 
been  taken  ;  but,  though  these  observations  are  employed  in  forming  the  base  lines  on 
the  photographic  sheets,  their  immediate  results  are  not  necessarily  given  in  the 
Tables. 

For  each  photographic  record,  a  new  base-line,  representing  a  convenient  reading  in 
round  numbers  of  the  element  to  which  it  applies,  has  been  drawn  on  the  sheet. 
Then  the  Assistant,  who  is  charged  with  the  translation  of  the  curve-ordinates  into 
numbers,  remarks  the  salient  points  of  the  curve,  or  the  points  which  if  connected  by 
straight  lines  would  produce  a  polygon  not  sensibly  differing  from  the  photographic 
curve  ;  to  each  of  these  he  applies  the  pasteboard  scale  proper  for  the  element  under 
consideration  ;  the  base  of  the  pasteboard  scale  determines  the  time  on  the  time-scale, 
and  the  reading  of  the  pasteboard  scale  for  the  point  of  the  photographic  curve  gives 
the  quantity  which  is  to  be  added  to  the  value  for  the  new  base-line.  The  ordinate- 
reading  so  formed  is  printed  without  alteration  in  the  Tables.  It  is  particularly  to  be 
remarked  that  the  indications  for  horizontal  force  and  vertical  force  are  not  corrected 
for  temperature. 

In  measuring  the  ordinates  of  the  Vertical  Force  Curves,  the  same  difficulty  that  is 
mentioned  in  preceding  volumes  has  still  occasionally  been  felt.  Apparently  without 
cause,  the  curve  is  dislocated ;  one  part  being  raised  above  or  depressed  below  the 
contiguous  part,  in  the  direction  of  the  ordinate,  usually  by  small  quantities.  In  all 
cases  the  displacement  is  accompanied  by  vibration,  the  original  position  being  at  the 
extremity  of  the  arc  of  vibration,  and  the  new  position  being  at  its  center ;  showing 
that  there  has  been  no  want  of  delicacy  in  the  movement,  and  that  the  change  is 
precisely  the  same  as  would  be  caused  by  the  quiet  application  of  a  small  weight  upon 
one  end  of  the  magnet. 

In  translating  the  ordinates  into  numbers  on  these  occasions,  two  ordinates  have 
been  taken  for  the  same  abscissa ;  these  are  connected,  in  the  printed  Indications,  by 
a  brace,  and  the  difference  of  the  numbers  indicates  the  amount  of  the  disturbance. 

§11.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1840.  It  is  fixed  on  the 
South  wall  of  the  west  cross  of  the  Magnetic  Observatory.  The  graduated  scale 
which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed  a  brass 
rod,  passing  down  the  inside  of  one  of  the  upright  supports,  and  terminating  in  a 
conical  point  of  ivory ;  this  point  in  observation  is  made  just  to  touch  the  surface  of 
the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected  and  the 
actual  point  appearing  ^'^^<  to  meet  each  other.  The  rod  and  scale  are  made  to  slide 
up  and  down  by  means  of  a  slow-motion  screw.     The  scale  is  divided  to  0"05. 
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The  veraier  subdivides  the  scale  divisions  to  0'"002  ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light  passing  under  the  back 
and  front  of  the  semi-cyhndrical  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

The  tube  is  0'"  565  in  diameter ;  the  correction  for  the  effect  of  capillary  attraction 
is  therefore  only  +0"'002.      The  cistern  is  of  glass. 

At  the  bottom  of  the  instrument  are  three  screws,  turning  in  the  fixed  part  of  the 
support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer- frame  turns, 
for  adjustment  to  verticality  :  this  adjustment  is  examined  weekly. 

The  readings  of  this  barometer  are  considered  to  be  coincident  with  those  of  the 
Royal  Society's  flint-glass  standard  barometer. 

All  observations  of  this  barometer  have  been  corrected  for  the  difference  of  tempera- 
ture of  the  mercury  in  the  tube  at  the  time  of  observation  from  32°,  by  the  application 
of  the  corrections  contained  in  the  table  for  barometers  whose  scales  are  engraved  upon 
a  rod  of  brass  reaching  from  the  level  of  the  mercury  to  the  vernier.  (See  the  report 
of  the  Committee  of  Physics  and  Meteorology  approved  by  the  Royal  Societ3^) 

No  correction  is  required  for  the  difference  of  capacities  of  the  tube  and  the  cistern  ; 
for,  as  the  mercury  rises  or  falls  in  the  cistern  by  the  falling  or  rising  of  the  mercury 
in  the  tube,  so  the  termination  of  the  scale  is  adjusted  to  the  surface  of  the  mercury 
in  the  cistern,  and  the  distance  between  the  surfaces  of  the  mercury  in  the  cistern  and 
tlie  tube  is  at  once  measured. 

The  height  of  the  cistern  above  the  mean  level  of  the  sea  is  159  feet.  This  element 
is  founded  upon  the  determination  of  Mr.  Lloyd,  in  the  Phil.  Trans.,  1831  ;  the  eleva- 
tion of  the  cistern  above  the  brass  piece  inserted  in  a  stone  in  the  transit-room  (to 
which  Mr.  Lloyd  refers)  being  5".2"\ 

The  barometer  has  been  read  at  21'",  0'',  3*^,  9''  (astronomical),  on  every  day,  except- 
ing on  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days  fewer  obser- 
vations have  been  taken.  Every  reading  has  been  reduced  to  the  reading  which  would 
have  been  obtained  at  the  temperature  32°  of  the  mercury  and  scale,  by  application 
of  the  correction  given  in  Table  IL  (pages  82  to  87)  of  the  Report  of  the  Committee 
of  Physics  of  the  Royal  Society.  The  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finally  converted  into  mean  daily  reading,  hy  application 
of  the  correction  inferred  from  Mr.  GJaisher's  paper  in  the  Philosophical  Transactions, 
1848,  Part  L 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 

§  12.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 

of  the  Barometer. 

In  the  description  of  the  Photographic  self-registering  Apparatus  for  continuoui 
Record  of  Magnetic  Vertical  Force,  the   vertical  cylinder  covered  with  photographic 
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paper  and  revolving  in  24  hours  is  described.  North  of  the  surface  of  this  cylinder, 
at  the  distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the  upper 
and  lower  extremities  of  its  arms  being  about  1  •  1  inch.  A  glass  float  in  the  quick- 
silver of  the  lower  extremity  is  partially  supported  by  a  counterpoise  acting  on  a  light 
lever  (which  turns  on  delicate  pivots),  so  that  the  wire  supporting  the  float  is 
constantly  stretched,  leaving  a  definite  part  of  the  weight  of  the  float  to  be  supported 
by  the  quicksilver.  This  lever  is  lengthened  to  carry  a  vertical  plate  of  opaque  mica 
with  a  small  aperture,  whose  distance  from  the  fulcrum  is  eight  times  the  distance  of 
the  point  of  attachment  of  the  float  wire,  and  whose  movement,  therefore,  is  four 
times  the  movement  of  the  column  of  a  cistern-barometer.  Through  this  hole  the 
light  of  a  lamp,  collected  by  a  cylindrical  lens,  shines  upon  the  photographic  paper. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  is  established  by  comparison  with  occasional  eye-observations, 
exactly  as  for  the  photographic  registers  of  the  magnetometers. 

This  barometer  was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  thej-  have  appeared  unexceptionable.  Results  of 
the  indications  are  printed  in  the  Maxhiia  and  Minima  of  the  Barometer,  near  the  end 
of  the  Meteorological  Results. 


§  13.    Thermometers  for  ordinarii  Observation  of  the  Temperature  of  the  Air . 

The  Dry-Bulb  Thermometer,  the  Wet-Bulb  Thermometer,  the  Maximum  Self- 
Registering  Thermometer,  and  the  Minimum  Self-Registering  Thermometer,  all  for 
determination  of  the  temperature  of  the  air,  are  mounted  on  a  revolving  frame  whose 
fixed  vertical  axis  is  planted  in  the  ground.  From  the  year  1846  to  1863  the  post 
forming  the  vctical  axis  was  about  23  feet  south  (magnetic)  of  the  S.S.E.  angle  of  the 
south  arm  of  the  Magnetic  Observatory  ;  in  1863  it  was  moved  to  a  position  about 
35  feet  south  (astronomical)  of  the  south  angle.  A  frame  revolves  on  this  post, 
consisting  of  a  horizontal  board  as  base,  of  a  vertical  board  projecting  upwards  from  it 
connected  with  one  edge  of  the  horizontal  board,  and  of  two  parallel  inclined  boards 
(separated  about  three  inches)  connected  at  the  top  with  the  vertical  board,  and  at 
the  bottom  with  the  other  edge  of  the  horizontal  board.  The  outer  inclined  board  is 
covered  with  zinc.     The  air  passes  freely  between  all  these  boai'ds. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board ;  the  maximum  and  minimum  thermometers  for  air  on  one 
side,  and  those  for  evaporation  on  the  other  side,  with  their  bulbs  at  almost  the  same 
level,  and  near  to  those  of  the  dry  and  wet-bulb  thermometers ;  their  bulbs  are  about 
4  feet  above  the  ground  and  projecting  from  2  inches  to  3  inches  below  the 
horizontal  board.     Above  the  thermometers  is  a  small  projecting  roof  to  protect  them 
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from  rain.  The  frame  is  always  turned  with  the  inclined  side  towards  the  smi.  It  is 
presumed  that  the  thermometei's  are  thus  sufficiently  protected. 

The  graduations  of  all  the  thermometers  used  in  the  Ro3ral  Observatory  rest 
fundamentally  upon  those  of  a  Standard  Thermometer,  the  property  of  Mr.  Glaisher, 
which  derives  its  authenticity  from  comparison  with  original  thermometers  constructed 
by  the  late  Rev.  R.  Sheepshanks  about  the  years  1840 — -1843,  in  the  course  of  his 
preparations  for  the  construction  of  the  National  Standard  of  Length.  The  whole  of 
the  radical  determinations  of  Freezing  Point,  Boiling  Point,  and  Subdivision  of  Volume 
of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost  care:  it  is  believed  that  these 
were  the  first  original  thermometers  that  had  been  constructed  in  England  for  many 
years.  Mr.  Glaisher's  thermometer  has  been  used  as  the  standard  of  reference  for  all 
the  thermometers  used  in  the  Royal  Observatory  since  1840,  and  for  the  very 
numerous  thermometers  constructed  by  Messrs.  Negretti  and  Zambra. 

The  Dry-Bulb  Thermometer  is  by  Newman.  The  corrections  required  for  its 
readings,  as  found  by  comparison  with  the  standard  above-mentioned,  are  as 
follows : — 

o  o 

Below     32  3  subtract  o'5 

Between  02  and  40   o  •  6 

44  and  47    0-7 

48  and  56   0*9 

57  and  61    I  •  I 

62  and  74   1-3 

75  and  80  1-5 

81  and  86   i  -8 

87  and  95   20 

96  and  1 00   2  ■  2 

The  Wet-Bulb  Thermometer  is  by  Negretti  and  Zambra.  Its  bulb  is  of  the  same 
size  as  that  of  the  Dry-Bulb  Thermometer.  A  piece  of  muslin  is  wrapped  round  the 
bulb,  and  a  skein  of  cotton  is  led  from  it  into  a  cup  of  rain-water,  by  which  it  is 
maintained  in  a  state  of  moisture.  In  frosty  weather  the  muslin  is  moistened  some 
time  before  each  observation.  The  corrections  which  the  readings  of  this  thermometer 
are  found  to  require  are  as  follows  : — 

o  o 

Below      32  ^  subtract  04 

Between  32  and  36   %•  •  ■   ° '  ■^ 

37  and  40  o  •  2 

41  and  55   o  •  i 

56  and  75   o*o 

Above     75  add  o ■ i 

The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21*',  0'',  3'\  9'',  and  corrected  by  applica- 
tion of  the  numbers  given  above ;  then  their  mean  has  been  taken,  and  a  correction 
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npplie'l,  in  order  to  obtain  the  true  diurnal  mean.     This  correction  is  derived  from  the 
numbers  in  Mr.  Glaisher's  paper  in  the  Philosophical  Transactions  for  1848. 

The  dew-point  has  been  inferred  exclusively  from  the  simultaneous  observations  of 
the  dr3'-bulb  and  wet-bulb  thermometers,  by  multiplying  the  difference  between  the 
readings  of  these  thermometers  by  a  factor  peculiar  to  each  temperature  of  the 
air,  and  subtracting  the  product  from  the  reading  of  the  dry-bulb  thermometer. 
These  factors  have  been  found  by  Mr.  Glaisher  from  the  comparison  of  a  great 
number  of  dew-point  observations  made  with  Daniell's  hygrometer  from  1840  to  1854, 
with  the  simultaneous  observations  of  dry-bulb  and  wet-bulb  thermometers.  The 
following  table  exhibits  the  factors  employed  : — 

Table  of  Factors,  by  which  the  Differenxe  of  Readings  of  the  Dry-bulb  and  Wet-bulb  Ther- 
mometers is  to  be  Multiplied  in  order  to  produce  the  Difference  between  the  Readings  of  the 
Dry-Bulb  and  Dew-Point  Thermometers. 


Eenriing 

1 

Reading 

Reading 

Reading 
of  the 

Reading 
of  the 

Reading 
of  the 

of  the 
Dry-bulb 

Factor. 

of  the 
Dry-bulb 

Factor. 

of  the 
Dry- bulb 

Factor. 

Dry-bulb 
Ther- 

Factor. 

Dry-bulb 
Ther- 

Factor. 

Dry-bulb 
Ther- 

Factor. 

Thermometer. 

Thermometer. 

Thermometer. 

mometer. 

mometer. 

mometer. 

o 

20 

1 
8-3 

0 
32 

3-1 

0 
44 

2-3 

0 
56 

I  "9 

0 
68 

1-6 

0 
80 

I  '5 

2i 

8-5 

33 

2-8 

45 

2-3 

57 

I  -9 

69 

I  -5 

81 

I  -5 

22 

8-5 

34 

2-6 

46 

2-3 

58 

I  "9 

70 

I  -3 

82 

I  -5 

23 

8-5 

35 

2-6 

47 

2  -2 

59 

I  -8 

71 

I  -3 

83 

I  -5 

24 

7-3 

36 

2-6 

48 

2  -2 

60 

I  -8 

72 

I  -5 

84 

I  -3 

25 

6-+ 

37 

2-3 

49 

2  -2 

61 

I  -8 

73 

I  -5 

85 

I  -5 

26 

6-1 

38 

2-3 

5o 

2  -1 

62 

1  7 

74 

I  -5 

86 

I  -5 

27 

6-1 

09 

2  -5 

5i 

2  •! 

63 

I  7 

73 

I  -5 

87 

I  '5 

28 

3-7  i 

40 

2  "4 

32 

2  "0 

64 

I  7 

76 

I  -3 

88 

I  -5 

29 

5-0  1 

41 

2-4 

53 

2  -0 

65 

I  -6 

77 

I  -3 

89 

I  -5 

3o 

4-6  I 

42 

2-4 

54 

2  -O 

66 

I  -6 

78 

I  -5 

90 

I  -5 

3i 

3-7, 

43 

2-4   1 

55 

2  -O 

67 

I  -6 

79 

I  -3 

The  maximum  self-registering  thermometer  is  a  mercuiial  thermometer,  of  the 
construction  invented  by  Messrs.  Negretti  and  Zambra.  There  is  a  small  detached 
piece  of  glass  in  the  tube,  just  above  a  bent  part  of  the  tube  (near  the  bulb),  through 
which  the  piece  of  glass  cannot  pass  down.  The  column  of  mercury  in  rising  lifts 
the  glass  up  and  passes  freely  ;  but  in  descending  it  is  unable  to  pass  the  glass,  and 
the  lower  mass  of  mercury  descends,  leaving  a  vacant  space  below  the  glass,  and 
leaving  a  portion  of  the  mercury  above  it.  The  piece  of  glass  operates  as  an  efficient 
valve.  The  graduation  of  this  thermometer  is  sensibly  correct.  There  is  a  similar 
thermometer  for  the  maximum  wet-bulb  reading ;  its  readings  are  too  high  by  0°'4. 

The  minimum  self-registering  thermometer  is  an  alcohol  thermometer,  of  the  con- 
struction known  as  Rutherford's.  A  sliding  glass  index  allows  the  alcohol  in  rising  to 
pass  above  it,  but  is  drawn  down  by  the  peculiar  action  of  the  upper  surface  of  the 
fluid  when  it  sinks.  The  readings  of  that  which  gives  the  minimum  t<:mperature  of 
the  air  require  an  additive  correction  0°-5  ;  those  of  the  minimum  wet-bulb  temperature 
require  additions  varying  from  0°-2  to  0°'6. 
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The  numbers  in  the  printed  columns  of  Mean  Daily  Value  of  Dry  Thermometer 
are  found  by  combining  two  numbers  derived  from  different  sources.  One  is  the 
coiTected  mean  of  four  observations  taken  in  the  day,  as  is  described  above.  The 
other  is  the  mean  of  the  maximum  and  minimum  corrected  by  a  small  quantity  de- 
pending on  the  month,  given  in  Mr.  Glaisher's  paper.  The  adopted  mean  temperature 
is  the  mean  of  those  two  numbers,  weights  being  given  proportional  to  the  number  of 
observations  from  which  they  are  derived. 

For  the  Mean  Daily  value  of  Dew  Point,  the  dew-point  is  found  from  the  obser- 
vations at  21'',  0"",  3'',  9'',  in  the  manner  above  described,  and  by  use  of  the  table  of 
factors  given  above,  and  the  mean  of  these  dew-points  is  corrected  by  a  number  given 
in  the  paper  in  the  Philosophical  Transactions  1848. 

§  14.   Photographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Dry-Bulb  and  Wet-Bulh  Thermometers. 

About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  25  feet  east  of  the  thermometers  for  eye-observations, 
is  a  shed  10  feet  square,  standing  upon  posts  9  feet  high,  under  which  are  placed 
the  photographic  thermometers,  the  dry-bulb  thermometer  towards  the  east,  and  the 
wet-bulb  thermometer  towards  the  west.  The  bulbs  of  the  thermometers  are  eight 
inches  in  length,  and  0*4  inch  internal  bore,  and  their  centers  are  about  4  feet  above 
the  ground.  The  bulb  of  one  of  the  thermometers  is  covered  with  muslin  throughout 
its  whole  length,  which  is  kept  moist  by  means  of  capillary  passage  of  water  along 
cotton  wicks  leading  to  a  vessel  filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermometers, 
so  that  the  register  of  their  changing  readings  may  be  on  a  convenient  part  of  the 
paper.  The  thermometer  frames  are  covered  by  plates  having  longitudinal  apertures, 
so  narrow,  that  any  light  which  may  pass  through  them  is  completely,  or  almost  com- 
pletely, intercepted  by  the  broad  flat  column  of  mercury  in  the  thermometer-tube. 
Across  these  plates  a  fine  wire  is  placed  at  every  degree ;  and  at  the  decades  of  the 
degrees,  and  also  at  32°,  52°,  and  72°,  a  coarser  wire  is  placed.  A  gas  lamp  is  placed 
about  9  inches  from  each  thermometer  (east  of  the  dry  bulb  and  west  of  the  wet  bulb), 
and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis  is  vertical,  shines  through 
the  thermometer-tube  above  the  surface  of  the  mercury,  and  forms  a  well-defined  line 
of  light  upon  the  photographic-paper,  which  is  wrapped  around  the  cylinder.  As  the 
cylinder  revolves  under  this  light,  it  receives  a  broad  sheet  of  photographic  trace, 
whose  breadth  (in  the  direction  of  the  axis  of  the  cylinder)  varies  with  the  varying 
height  of  the  mercury  in  the  thermometer-tube.  The  light  in  its  passage  is  intercepted 
by  the  wires  placed  across  the  tube  at  every  degree,  and  there  arc,  therefore,  left  upon 
the  paper  corresponding  lines  in  which  there  is  no  photogenic  action. 

The  cylinder  revolves  in  48  hours ;  the  daily  photographic  traces  of  the  two  ther- 

/2 
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mometers  are  thus  simultaneously  registered  on  opposite  sides  of  the  cylinder  without 
intermixing.  The  length  of  the  cylinder  is  13^  inches,  and  its  circumference  is  19 
inches. 

§  15.    Thermometers  for  Solar  Radiation  and  Radiation  to  the  Ski/. 

The  thermometer  for  Solar  Radiation  is  placed  in  an  open  box  about  10  feet  south 
of  the  south-west  angle  of  the  south  arm  of  the  Magnetic  Observatory.  The  box  is 
about  13  inches  high  ;  the  bulb  of  the  thermometer  is  about  10  inches  above  the 
bottom  of  the  box,  fully  exposed  to  the  sun's  rays. 

The  thermometer  is  a  self-registering  maximum  mercurial  thermometer  of  Negretti 
and  Zambra's  construction  ;  its  bulb  is  blackened,  and  enclosed  in  a  glass  sphere  from 
which  the  air  has  been  exhausted.  Its  graduations  arc  correct,  and  the  numbers  in- 
serted in  the  tables  are  those  read  from  the  instrument  without  alteration.  The  ther- 
mometer is  read  at  9''  a.m.,  noon,  3*"  p.m.,  and  occasionally  at  9''  p.m. ;  the  highest  of 
these  readings  is  adopted  as  the  maximum  for  the  day. 

Near  to  this  thermometer,  within  the  same  box,  and  at  the  same  height,  is  placed 
a  thermometer  with  blackened  bulb,  which  is  not  inclosed  in  an  exhausted  sphere. 
An  instrument  of  this  form  and  in  this  position  was  exclusively  used  to  the  year 
1859.  Simultaneous  readings  of  both  instruments  are  now  taken,  with  the  view  of 
rendering  the  series  of  observations  which  terminated  in  1859  (made  with  exposed 
bulb)  comparable  with  that  which  commenced  in  1859,  and  is  still  continued  (made 
with  bulb  inclosed  in  an  exhausted  sphere). 

The  thermometer  for  radiation  to  the  sky  is  placed  about  12  feet  west  of  the 
Solar  Radiation  thermometer,  with  its  bulb  resting  on  short  grass,  and  fully  exposed  to 
the  sky.  It  is  a  self-registering  minimum  spirit  thermometer  of  Rutherford's  con- 
struction, made  by  Negretti  and  Zambra.  Its  graduation  is  correct,  and  the  numbers 
inserted  in  the  table  are  those  read  from  the  scale  without  alteration.  It  is  read  every 
day  at  9''  a.m.,  and  occasionally  at  9''  P-™. 

This  thermometer  was  out  of  order  on  June  10,  September  18,  October  24,  and 
October  29. 


16.   Tliermometers  sunk  below  the  Surface  of  the  Soil  at  different  Depths. 


These  thermometers  were  made  by  Messrs.  Adie  of  Edinburgh,  under  the  immediate 
superintendence  of  Professor  (new  Principal)  J.  D.  Forbes.  The  graduation  was  made 
by  Professor  Forbes  himself 

The  thermometers  are  four  in  number.  They  are  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about  6 
inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of  wood, 
which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south  of  the 
extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and  opposite  the  center  of 
its  south  front. 
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The  soil  consisted  of  beds  of  sand  ;  of  flint-gravel  with  a  large  proportion  of  sand  ;  and 
of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of  pudding- 
stone.     Every  part  of  the  gravel  and  sand  extracted  from   the  hole  was  perfectly  dr}^ 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bulb  to  the 
graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the  tube  is 
larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (2.5'6  English  feet)  below  the  surface:  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface;  No.  3  and 
No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  below  the 
surface  ;  and  the  hole  was  then  completely  filled  with  dry  sand.  The  upper  parts  of 
the  tubes,  carrying  the  scales,  were  left  projecting  above  the  surface :  No.  1  by  27'5 
inches,  No.  2  by  28-0  inches.  No.  3  by  30-0  inches,  and  No.  4  by  32*0  inches.  Of 
these  lengths,  the  parts  8'5,  10-0,  ITO,  and  14'5  inches,  respectively  are  tube  with 
narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof.  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which  the 
thermometers  are  read.  Within  the  box  are  two  smaller  thermometers,  one  (No.  5) 
whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is  in  the  free 
air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The  values  of  1°  on  the  scales  of  Nos.  I,  2,  3,  and  4,  are  respectively  2'",  T"  1,  0"'9, 
and  0'"55;  and  the  ranges  of  the  scales,  as  first  mounted,  were,  43°*0  to  57°"7,  42°-0 
to  56°-8,  39°-0  to  57°-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  found  to  be  insufficient  iu  some  years, 
particularly  those  of  Nos.  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet  and 
3  feet. 

In  1857,  June  22,  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a 
quantity  of  fluid  corresponding  to  the  extent  of  5°  on  their  scales,  and  the  scales  of 
these  two  thermometers  were  lowered  by  that  linear  extent,  making  the  readings  the 
same  as  before. 

In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  now  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  falls 
below  the  limit  of  its  scale  or  43^°  ;  and  the  3-foot  thermometer  below  39''7  ;  in  which 
cases  the  alcohol  sinks  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high  tempera- 
tures, but  always  complete  at  low  temperatures ;  now,  they  are  always  complete  at 
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high  temperatures,  and  are  at  times  defective  at  low  temperatures.     The  two  combined 
however,  will  enable  us  to  complete  all  readings. 

These  thermometers  are  read  once  a  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  as  read  from  their  scales  without  correction. 

§   17.   Thermometers  immersed  in  the  Water  of  the  Thames. 

The  self-registering  maximum  and  minimum  thermometers  for  determining  the 
highest  and  lowest  temperatures  of  the  water  of  the  Thames  are  by  Messrs.  Negretti 
and  Zambra,  and  are  observed  every  day  at  10  a.  m. 

A  stron"-  wooden  trunk  is  firmly  fixed  to  the  side  of  the  Dreadnought  Hospital  Ship, 
about  5  feet  in  length,  and  closed  at  the  bottom ;  the  bottom  and  the  sides,  to  the 
height  of  3  feet,  are  perforated  with  a  great  number  of  holes,  so  that  the  water  can 
easily  flow  through ;  the  thermometers  are  suspended  within  this  trunk  so  as  to  be 
about  2  feet   below  the   surface   of  the  water,  and  1  foot  from  the  bottom  of  the 

trunk. 

The  reo-ular  observations  are  made  under  the  superintendence  of  the  Medical  Officers 

of  the  Ship. 

The  thermometer  for  minimum  temperature  was  out  of  order  from  January  29  to 
February  2,  and  from  March  30  to  April  2. 

§  18.    Osiers  Anemometer. 

This  anemometer  is  self-registering :  it  was  made  by  Newman,  but  has  received 
several  changes  since  it  was  originally  constructed.  A  large  vane,  which  is  turned  by 
the  wind,  and  from  which  a  vertical  spindle  proceeds  down  nearly  to  the  table  in  the 
north-western  turret  of  the  ancient  part  of  the  Observatory,  gives  motion  by  a  pinion 
upon  the  spindle  to  a  rackwork  carrying  a  pencil.  This  pencil  makes  a  mark  upon  a 
paper  affixed  to  a  board  which  is  moved  uniformly  in  a  direction  transverse  to  the 
direction  of  the  rack-motion.  The  movement  of  the  board  is  effected  by  means  of  a 
rack  connected  with  the  pinion  of  a  clock.  The  paper  has  lines  printed  upon  it 
corresponding  to  the  positions  which  the  pencil  must  take  when  the  direction  of  the 
vane  is  N.,  E.,  S.,  or  W. ;  and  also  has  transversal  lines  corresponding  to  the  positions 
of  the  pencil  at  every  hour.  The  first  adjustment  for  azimuth  was  obtained  b}^ 
observing  from  a  certain  point  the  time  of  passage  of  a  star  behind  the  vane-shaft,  and 
computing  from  that  observation  the  azimuth  ;  then  on  a  calm  day  drawing  the  vane 
by  a  cord  to  that  position,  and  adjusting  the  rack,  &c.,  so  that  the  pencil-position  on 
the  sheet  corresponded  to  that  azimuth. 

For  the  pressure  of  the  wind,  the  shaft  of  the  vane  carries  a  plate  one  foot  square, 
which  is  supported  by  horizontal  rods  sliding  into  grooves,  and  is  urged  in  opposition 
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to  the  wind  by  three  springs,  so  arranged  that  only  one  comes  into  play  when  the 
wind  is  light,  and  the  others  necessarily  act  in  conjunction  with  the  first  as  the  plate 
is  driven  further  and  further  by  the  force  of  the  wind.  A  cord  from  this  plate  passes 
over  a  pulley,  and  communicates  with  a  copper  wire  passing  through  the  center  of  the 
spindle,  which  at  the  bottom  communicates  with  another  cord  passing  under  a  pulley 
and  held  in  tension  by  a  slight  spring ;  and  by  this  a  pencil  is  moved  transversely  to 
the  direction  in  which  the  paper  fixed  to  the  board  is  carried  by  the  clock.  Lines  are 
printed  upon  the  paper  corresponding  to  different  values  of  the  pressure  ;  the  intervals 
of  these  lines  were  adjusted  by  applying  weights  of  1  lb.,  2  lbs.,  &c.,  to  move  the 
pressure-plate  in  the  same  manner  as  if  the  wind  pressed  it. 

A  fresh  sheet  of  paper  has  been  applied  to  this  instrument  every  day  at  22''  mean 
solar  time. 

§  19-   WheweWs  Anemometei\ 

This  anemometer  is   self-registering  :  it  was   made  by  Simms.     A  horizontal  brass 
plate  is  connected  with  a  vertical   spindle,  which  passes   down  through  the  axis  of  a 
fixed  vertical  cylinder,  and  takes  a  vertical-bearing  upon  a  horizontal  plate  at  the 
bottom  of  the  vertical  cylinder,  and  a  collar-bearing  in  a  horizontal  plate  at  the  top  of 
the  cylinder.     To  one  side  of  the  brass  plate  is  attached  a  vane,  and  by  the  action  of 
the  wind  upon  this  vane  the  brass  plate  is  turned.     Upon   the  brass  plate  is  mounted 
the  frame,  carrying  the  fly  and  the  first  and  second  toothed  wheels  :  underneath  that 
part  of  the  brass  plate  which  overpasses  the  top  of  the  cylinder  are  attached  the  bars 
of  a  frame,  that  surrounds  without  touching  the  cylinder,  and  extends  nearly  as  low  as 
the  bottom  of  the  cylinder  (where  it  is  guided  by  small  horizontal  rollers,  which  it 
carries,  and  which  run  upon  the  surface  of  the  cylinder) :  this  frame  is  for  the  purpose 
of  carrying  the  large  vertical  screw,  fifteen  inches  in  length.     The  fly  has  eight  sails, 
resembling  the  sails  of  a  windmill,  but  having  their  surfaces  plain,  and  inclined  to  the 
direction  of  the  wind  at  an  angle  of  45° :  its  axis  is  horizontal.     Upon  the  axis  is  an 
endless  screw,  which  works  in  a  vertical  wheel  of  one  hundred  teeth,  and  upon  the 
axis  of  this  wheel  is  an  endless  screw,  which  works  in  a  horizontal  wheel  of  one  hundred 
teeth ;  and  this  horizontal  wheel  is  connected  with  the  top  of  the  great  vertical  screw. 
Ten  thousand  revolutions  of  the  fly  therefore  produce  one  revolution  of  the  vertical 
screw.     A  concave  screw  (which  admits  of  being  opened  at  pleasure,  for  detaching  it 
from  the  vertical  screw)  is  clamped,  so  as  to  embrace  the  vertical  screw,  and  is  carried 
downwards  by  its  circular  motion.     To  this  concave  screw  is  attached  a  pencil,  which 
in  its  descent  touches  the  fixed  vertical  cylinder.     The   surface  of  the  cylinder  is 
divided  by  vertical  lines  into  sixteen  equal  parts,  corresponding  to  the  sixteen  parts  of 
the  circle  of  azimuth ;  and  the  letters  indicating  the  principal  points  of  the  compass 
are  painted  on  it  at  these  lines.     Near  to  the  vertical  screw,  and  parallel  to  it,  is  fixed 
a  rod,  which  is  one  of  the  bars  of  the  frame  before  described  :  a  scale  upon  this  rod  is 
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divided  to  tenths  of  inciies,  and  an  index  slides  upon  it.  This  index  turns  freely  upon 
the  scale,  and  has  a  projecting  point,  which  can  be  brought  into  contact  with  that 
part  of  the  cylinder  on  which  the  pencil  marks  are  registered.  Bringing  this  point 
successively  into  contact  with  the  extreme  upper  and  lower  marks  made  each  day, 
the  difference  of  the  scale-readings  would  give  the  descent  of  the  pencil  for  the  day  ; 
but  the  practice  has  generally  been  to  apply  a  pair  of  compasses  to  the  cylinder,  and 
then  to  ascertain  the  descent  by  means  of  the  vertical  scale. 

The  instrument  is  read  off  every  day  at  22''.  The  pencil  in  descending  marks  a 
broad  path  in  consequence  of  the  oscillations  of  the  vane  ;  the  darkest  part  of  this 
path  is  observed,  and  that  direction  is  recorded  to  which  this  dark  part  is  nearest 
The  descent  in  inches,  corresponding  to  each  direction  of  the  wind,  is  taken  by 
applying  a  pair  of  compasses  to  the  cylinder,  and  then  ascertaining  the  amount  by 
means  of  the  vertical  scale ;  the  sum  of  all  the  descents  belonging  to  each  successive 
change  of  the  wind  is  checked  each  day  by  the  total  descent  of  the  pencil,  as  shown 
by  the  space  between  the  position  of  the  index  as  previously  left,  and  its  position  at 
the  time  of  reading. 

The  instrument  is  fixed  on  a  small  wooden  erection,  of  about  ten  feet  in  height, 
placed  on  the  leads  above  the  highest  part  of  the  Observatory,  in  which  situation  it  is 
nearly  free  on  all  sides ;  an  inconsiderable  portion  only  being  sheltered  by  the  time 
ball,  whose  diameter  is  five  feet,  resting  on  the  N.E.  turret ;  the  distance  between  the 
anemometer  and  the  center  of  the  ball  is  about  twentj'  feet. 

The  zero  of  the  instrument  was  determined  by  means  of  Osier's  Anemometer.     At 
the  time  a  steady  south  wind  was  blowing ;  the  instrument  was  set  nearly  in  the  right 
direction  by  hand ;  there  was  but  little  friction,  and  the  pencil  was  on  the  line  marked 
S  on  the  cylinder :  its  zero  was  considered  to  be  well  determined. 
The  following  are  measures  of  the  principal  parts  of  the  anemometer  : — 

The  length  of  each  sail  from  axis  to  end  is 2'°-30 

The  length  of  the  flat  part  of  each  sail  is r"-92 

The  inclination  of  each  sail  to  the  wind  is 45° 

45  revolutions  of  the  vertical  screw  correspond  to 2  inches 

The  number  of  teeth  in  the  vertical  wheel  is 100* 

The  number  of  teeth  in  the  horizontal  wheel  is  also 100 

Therefore,  10,000  revolutions  of  the  fly  cause  the  pencil  to  descend  through  the 
distance  of  one  thread  of  the  vertical  screw,  or  through  a  space  equal  to  ^~g  inches  = 
0'°044. 

Assuming  that  the  effective  radius  of  the  sail  is ■ 1 '  7 

Then  the  circumference  described  is  l'°-7  x  2v  = 10'  68 

Therefore  the  motion  of  the  wind  in  one  revolution  is 10' 68 

,,  in  10,000  revolutions 106800  inches 

corresponding  to  0'"  044  of  the  vertical  screw,  or  to  one  revolution  of  the  screw. 
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From  this  it  follows,  that  the  motion  of  the  wind,  corresponding  to  the  descent  of 
the  pencil  through  one  inch,  is  200,250  feet,  or  37-9  miles.  The  comparison  of  the 
results  of  Whewell's  Anemometer  with  those  of  Robinson's  Anemometer  (to  be 
mentio!ied  immediately)  gives  reason  for  thinking  that  in  the  elements  of  this  calcu- 
lation there  is  some  serious  error. 

§  20.  Robinsons  Anemometer. 

This  anemometer  is  self-registering,  and  was  made  by  Messrs.  Negrctti  and  Zambra 
on  the  principles  described  by  Dr.  Robinson  in  the  Transactions  of  the  Royal  Irish 
Academy,  vol.  xxii.  It  is  furnished  with  four  hemispherical  cups  [each  being  3'75 
inches  in  diameter],  attached  to  the  extremities  of  two  arms  at  right  angles  to  each 
other,  and  revolving  in  a  horizontal  plane  bj-  the  excess  of  pressure  of  the  wind  on 
their  concave  over  that  on  their  convex  surfaces. 

The  distance  between  the  centers  of  opposite  cups  is  13*45  inches,  and  their  centers 
describe  42*24  inches  in  each  revolution,  indicating,  according  to  the  theory,  a  hori- 
zontal movement  of  the  air  of  126*72  inches  for  each  revolution,  and  of  one  mile  for 
500  revolutions.  The  accuracy  of  this  theory  was  verified  by  experiments  made  in 
I860  (to  be  described  immediately).  The  horizontal  arms  are  connected  with  a 
vertical  spindle,  upon  which  is  an  endless  screw,  working  in  a  toothed  wheel  connected 
with  a  train  of  wheels,  furnished  with  indices  capable  of  registering  one  mile  and 
decimal  multiples  of  a  mile  up  to  1,000  miles.  The  instrument  is  read  every  day 
at  22^. 

In  the  year  i860,  on  July  3,  4,  and  13,  experiments  were  made  in  (xreenwich  Park 
to  ascertain  the  correctness  of  the  theory  of  Robinson's  anemometer ;  the  point  to  be 
verified  being  that  the  scale  of  the  instrument,  founded  on  the  supposition  that  the 
horizontal  motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of 
the  cups,  is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance  from 
the  vertical  spindle  of  the  post  to  the  vertical  axis  of  the  anemometer  was  17"'  8'"7. 
The  reading  of  the  dial  was  taken,  and  then  the  arm  Avas  made  to  revolve  in  the 
horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of  revolutions, 
and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000  revolutions  were 
made  in  the  direction  N.E.S.W.N.,  and  1,000  revolutions  in  the  direction  N.W. S.E.N. 
In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in  others  there  was  a  little 
wind ;  the  result  was. 

For  a  movement  of  the  instrument  through  one  mile, 

Beam  revolving  N.E.S.  W.  (opposite  to  the  direction  of  rotation  of  the  -i 

Anemometer) j  1  •  1,5  was  registered 

Beam  revolving  N.W.S.E.  (in  the  same  direction  as  the  Anemometer)     0  97  was  registered 
Greenwich  Magnetical  and  Meteoeological  Observations,  1862.  o- 


Hi  Introduction  to  Greenwich  Magnetical  Observations,  1862. 

The  results  from  rapid  revolutions  and  from  slow  revolutions  were  sensibly  the 
same. 

This  may  be  considered  as  confirming  in  a  very  high  degree  the   accuracy  of  the 

theory. 

As  Whewell's  and  Robinson's  Anemometers  had  l)oth  been  in  action  during  the 
years  I860  and  1861,  abundant  means  existed  for  comparing  their  indications.  The 
ratio  of  the  apparent  movements  of  the  air  (that  by  Whewell's  being  founded  on  a 
calculation  given  above,  and  that  by  Robinson's,  supposing  its  register  to  be  accurate) 
was  found  to  depend  very  systematically  upon  the  whole  value  of  the  registered 
movement.  From  a  discussion  of  the  comparison  of  the  two  records  the  following 
table  was  formed : — 

Factors  to  be  Multiplied  into  the  Readings  of  Whewell's  Anemometer  expressed  in  Miles,  at 

DIFFERENT    VELOCITIES    of   tllG    VViND,     ill     Ordcr    tO    DETERMINE    tlie    HORIZONTAI,    MOVEMENT    of   the 

Air  in  Miles,  as  it  would  have  been  shown  by  the  use  of  Robinson's  Anemometer. 

Factors  to  be  multiplied  into 
Daily  Horizontal  MoTement  ■         results  by  Whewell's  Anemometer, 

in  Miles,  as  shown  by  to  convert  them  into  results 

Whewell's  Anemometer.  by  Robinson's  Anemometer. 

Less  than        to  9'95 

rrom  10  to    2o  7  •62 

20  to    3o  5  "38 

3o  to    40  4  •  I  o 

40  to    5o  3  '40 

5o  to    60  3  "oo 

60  to    70  2  75 

70  to    80  2  '56 

80  to    90 2  '44 

90  to  1 00  2  '36 

1 00  to  1 1  o  2  '30 

no  to  120  2 '25 

120  to    l3o     2  '2  1 

1 3o  to  1 40   2  •  1 7 

140  to  1 5o   2  "14 

1 5o  to  160   2 '12 

1 60  to  170   2  •  I  o 

Above   170   2-09 

§  21.  Rain  Gauges. 

The  rain-gauge  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  increases,  until  0"24  of  an  inch  is  collected 
in  the  receiver  ;  it  then  discharges  itself  by  means  of  the  following  modification  of  the 
syphon.     A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
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position,  with  its  end  projecting  below  the  bottom.  Over  the  top  of  this  tube  a  larger 
tube,  closed  at  the  top,  is  placed  loosely.  The  smaller  tube  thus  forms  the  longer 
leg,  and  the  larger  tube  the  shorter  leg  of  a  syphon.  The  water,  having  risen  to  the 
top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost  portion  of  a 
tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the  bucket  falls  over, 
throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe ;  the  water  com- 
pletely fills  the  bore  of  the  pipe  ;  its  descent  causes  an  imperfect  vacuum  in  the  globe, 
suflScient  to  cause  a  draught  in  the  longer  leg  of  the  syphon,  and  the  whole  contents 
run  off.  After  leaving  the  globe,  the  water  is  received  in  a  pipe  attached  to  the 
building,  which  carries  it  away.  The  springs  then  shorten  and  raise  the  receiver. 
The  ascent  and  descent  of  the  water-vessel  move  a  radius-bar  which  carries  a  pencil ; 
and  this  pencil  makes  a  trace  upon  the  paper  carried  by  the  sliding-board  of  the  self- 
registering  anemometer. 

The  scale  of  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself,  then  weighing  the  water,  and  thus  ascertaining  its  bulk,  and 
dividing  this  bulk  by  the  area  of  the  surface  of  the  rain  receiver. 

A  second  gauge,  with  an  area  77  square  inches  nearly,  is  placed  close  to  the  pre- 
ceding, the  receiving  surface  of  both  being  on  the  same  horizontal  plane. 

A  third  gauge  is  placed  on  the  roof  of  the  Octagon  room,  at  38  feet  4h  inches 
above  the  ground,  and  193  feet  2}^  inches  above  the  mean  level  of  the  sea.  It  is  a 
simple  cylinder  gauge,  8  inches  in  diameter  and  about  .^O^  inches  in  area.  The  height 
of  the  cylinder  is  13g  inches  ;  at  the  depth  of  1  inch  from  the  top  within  the  cylinder 
is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height ;  with  the  point 
of  this  funnel  is  connected  a  tube,  ^  of  an  inch  in  diameter,  and  l^  inch  in  length  ; 
£  of  an  inch  of  this  tube  is  slightly  curved,  and  the  remaining  f  of  an  inch  is  bent 
upwards,  terminating  in  an  aperture  of  |-  of  an  inch.  By  this  arrangement,  the  last 
few  drops  of  water  remain  in  the  bent  part  of  the  tube,  and  the  water  is  some  days 
evaporating.  The  upper  part  of  the  funnel  or  bore  of  the  cone  is  connected  with  a 
brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is  connected  with  a  circular 
piece  6  inches  in  depth,  which  passes  outside  the  cylinder,  and  rests  in  a  water  joint, 
attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  top  of  the  Liljrary  ;  it  is  a  funnel,  whose  diameter 
is  6  inches  ;  its  exposed  area  is  281  inches  nearly.  The  water  passes  into  a  cylinder, 
from  which  it  is  poured  into  a  circular  vessel,  the  diameter  of  which  is  3|,  inches ;  and 
therefore  3'4  inches  of  this  corresponds  to  1  inch  of  rain.  The  receiving  surface  of 
tlie  gauge  is  22  feet  4  inches  above  the  ground,  and  177  feet  2  inches  above  the  mean 
level  of  the  sea. 

A  fifth  gauge  is  planted  on  the  roof  of  the  Photographic  Thermometer  stand,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  third  gauge. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Crosley's  construction,  made  by 

(r   2 
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Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  water  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver  ter- 
minates immediately  above  the  axis.  Thus  that  part  of  the  concavity  which  is  highest 
is  always  in  the  position  for  receiving  water  from  the  pipe.  When  a  certain  quantity 
of  water  has  fallen  into  it,  it  preponderates,  and,  falling,  discharges  its  water  into  a 
cistern  below  ;  then  the  other  part  of  the  concavity  receives  the  rain,  and  after  a  time 
preponderates.  Thus  the  bucket  is  kept  in  a  state  of  vibration.  To  its  axis  is 
attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a  process  exactly 
the  reverse  of  that  of  a  clock-escapement.  This  wheel  communicates  motion  to  a  train 
of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate  ;  and  thus  inches,  tenths,  and 
hundredths  are  registered.  Sometimes,  when  the  escapement  has  obviously  failed,  the 
water  which  has  descended  to  the  lower  cistern  has  again  been  passed  through  the 
gauge,  in  order  to  enable  an  assistant  to  observe  the  indication  of  the  dial-plates  with- 
out fear  of  an  imperfection  in  the  machinery  escaping  notice.  This  gauge  is  placed 
on  the  ground,  21  feet  South  of  the  Magnetic  Observatory,  and  156  feet  6  inches 
above  the  mean  level  of  the  sea. 

The  seventh  and  eighth  gauges  are  placed  near  together,  about  1 6  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  mean  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
cylinders  are  sunk  about  8  inches  in  the  ground. 

All  tliese  gauges,  except  No.  7,  are  read  at  22''  daily ;  in  addition,  Crosley's  gauge 
and  No.  8  are  read  daily  at  9''  P-m-,  and  No.  7  at  the  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  8. 

Gauges  Nos.  1,  2,  3,  5,  8  were  made  by  Messrs.  Negretti  and  Zambra ;  No.  4  by 
Troughton ;  No.  6  by  Watkins  and  Hill ;  and  No.  7  is  an  old  gauge. 

§  22.    The  Actinomefer. 

The  Actinometer  used  in  former  years  is  described  in  the  Introduction  to  the 
Mwrnefkal  and  Meteor oloo,ical  Ohservafiouti,  1847.  It  has  not  been  used  for  several 
years,  and  will  probably  require  some  modifications  before  it  is  again  used. 

§  23.  Electrical  Apparatus. 

The  electrical  apparatus  consists  of  two  parts,  namely,  the  Moveable  Apparatus, 
which  is  connected  with  a  pole  nearly  SO  feet  high  planted  7  feet  North  and  2  feet 
East  of  the  north-east  angle  of  the  north  arm  of  the  Magnetic  Observatory  (before 
its  extension  in  1863)  ;  and  the  Fixed  Apparatus,  which  is  mounted  in  a  projecting 
window  in  the  ante-room  of  the  Magnetic  Observatory. 

On  the   top  of  the  pole  is  fixed  a  projecting  cap,  to  which  are  fastened  the  ends  of 
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two  iron  rods,  which  terminate  in  a  pit  sunk  in  the  ground,  and  are  kept  in  tension  by 
attached  weights.  These  rods  are  to  guide  the  moveable  apparatus  in  its  ascents  and 
descents.  Near  the  bottom  of  the  pole  is  fixed  a  windlass;  the  rope  upon  which  it 
acts  passes  over  a  pulley  in  the  cap,  and  is  used  to  raise  the  moveable  apparatus,  which 
when  raised  to  the  top  is  suspended  on  a  hook. 

The  moveable  apparatus  consists  of  the  following  parts : — A  plank  in  a  nearly 
vertical  position  is  attached  to  perforated  iron  bars,  which  slide  upon  the  iron  rods. 
On  the  upper  part  of  this  plank  is  a  cubical  bo,\.  The  box  incloses  a  stout  pillar 
of  glass,  having  a  conical  hollow  in  its  lower  part.  In  the  bottom  of  the  box  there 
is  a  large  hole,  through  which  a  cone  of  copper  passes  into  the  conical  hollow  of  the 
glass  pillar.  In  a  space  below  the  box  a  gas-lamp  is  placed,  by  the  flame  of  which 
the  copper  cone  and  the  lower  part  of  the  glass  pillar  arc  kept  in  a  state  of  warmth. 
A  copper  wire  is  fastened  round  the  glass  pillar  ;  its  end  is  carried  to  a  similar  glass 
pillar,  warmed  in  the  same  manner,  near  the  north-western  turret  of  the  Octagon  room ; 
by  this  wire,  whose  length  is  about  400  feet,  the  atmospheric  electricity  is  collected. 
To  this  wire,  near  the  box,  is  attached  anothei"  copper  wire  0*1  inch  in  diameter,  and 
about  73  feet  long,  at  the  end  of  which  is  a  hook  ;  a  loaded  brass  lever  connected 
with  the  fixed  apparatus  presses  upon  this  hook,  and  thus  keeps  the  wire  in  a  state  of 
tension,  and  at  the  same  time  establishes  the  electrical  communication  between  the 
long  horizontal  wire  and  the  fixed  anparatus. 

The  fixed  apparatus  consists  of  these  parts  : — A  glass  bar,  nearly  3  feet  long,  and 
thickest  at  its  middle,  is  supported  in  a  horizontal  position,  its  ends  being  fixed  in  the 
sides  of  the  projecting  window.  Near  to  each  end  is  placed  a  small  gas-lamp,  whose 
chimney  encircles  the  glass,  and  whose  heat  keeps  the  glass  in  a  state  of  warmth 
proper  for  insulation.  A  brass  collar  surrounds  the  center  of  tlie  glass  bar ;  it  carries 
one  brass  rod,  projecting  vertically  upwards  through  a  hole  in  the  roof  of  the  window- 
recess,  to  which  rod  are  attached  a  small  umbrella  and  the  loaded  lever  above 
mentioned ;  and  it  carries  another  rod  projecting  vertically  downwards,  to  which  is 
attached  a  horizontal  brass  tube  in  an  East  and  West  direction.  On  the  North  and 
South  sides  of  this  tube  there  project  four  horizontal  rods,  through  the  ends  of  which 
there  pass  vertical  rods,  which  can  be  fixed  by  screws  at  any  elevation ;  these  are 
placed  in  connexion  with  the  electrometers,  which  rest  on  the  window  seat. 

The  electrometers  during  the  year  1862  consisted  of  a  Double  Gold  Leaf  Electro- 
meter of  the  ordinary  construction ;  two  Volta's  Electrometers,  denoted  by  Nos.  1  and 
2 ;  a  Henley's  Electrometer  ;  a  Ronalds'  Spark  Measurer  ;  a  Dry-pile  Apparatus  ;  and 
a  Galvanometer. 

Volta  1  and  Volta  2  are  of  the  same  construction ;  each  is  furnished  with  a  pair  of 
straws  2  Paris  inches  in  length ;  those  of  the  latter  being  much  heavier  than  those  of 
^he  former :  each  instrument  is  furnished  with  a  graduated  ivory  scale,  whose  radius  is 
2  Paris  inches,  and  it  is  graduated  into  half  Paris  lines.  In  the  original  construction 
of  these  instruments  it  was  intended  that  each  division  of  No.  2  should  correspond  to 
five  of  No.  1  :  the  actual  relation   betweeii  tlieni    has   not    vet  been  determined  bv 
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observations  at  the  Royal  Observatory.  The  straws  are  suspended  by  hooks  of  fine 
copper  wire  to  the  suspension-piece,  and  they  are  at  the  distance  of  half  a  line  from 
each  other. 

Henley's  Electrometer  is  supported  on  the  West  end  of  the  large  horizontal  tube  by 
means  of  a  vertical  rod  fixed  in  it.  On  each  side  of  the  upper  part  of  this  rod  is 
affixed  a  semicircular  plate  of  ivory,  whose  circumference  is  graduated  ;  at  tlie  centers 
of  these  ivory  plates  two  pieces  of  brass  are  fixed,  which  are  drilled  to  receive  fine 
steel  pivots,  carrying  a  brass  axis,  into  which  the  index  or  pendulum  is  inserted ;  the 
pendulum  terminates  with  a  pith  ball.  The  relation  between  the  graduations  of  this 
instrument  and  those  of  the  other  electrometers  has  not  been  determined.  This 
instrument  has  seldom  been  affected  till  Volta  2  has  risen  to  above  100  divisions 
of  its  scale. 

The  spark-measurer  is  similar  in  its  construction  to  that  at  the  Observatory  at  Kew. 
It  consists  of  a  vertical  sliding  rod  terminated  by  a  brass  ball,  which  ball  can  be 
brought  into  contact  with  one  of  the  vertical  rods  before  referred  to,  also  terminating 
in  a  ball  ;  and  it  can  be  moved  from  it  or  towards  it  by  means  of  a  lever,  with  a 
glass  handle.  During  the  operation  of  separating  the  balls,  an  index  runs  along  a 
graduated  scale,  and  exhibits  the  distance  between  the  balls,  and  this  distance 
measures  the  length  of  the  spark. 

The  electrometers  and  the  spark-measurer  were  originally  constructed  under  the 
superintendence  of  Francis  Ronalds,  Esq.,  but  have  since  received  small  alterations. 

The  dry-pile  apparatus  was  made  by  Watkins  and  Hill ;  it  is  placed  in  connexion 
with  the  brass  bar  by  a  system  of  wires  and  brass  rods.  The  indicator,  which 
vibrates  between  the  two  poles,  is  a  small  piece  of  gold  leaf.  This  instrument  is  very 
delicate,  and  it  indicates  at  once  the  quality  of  the  electricity.  When  the  inclination 
of  the  gold  leaf  is  such  that  it  is  directed  towards  the  top  of  either  pile,  it  remains 
there  as  long  as  the  quantity  of  electricity  continues  the  same  or  becomes  greater  :  the 
position  is  sometimes  expressed  in  the  notes  by  the  words  "  as  far  as  possible."  The 
angle  which  the  gold  leaf  makes  with  the  vertical  at  this  time  is  about  40°. 

The  galvanometer  was  made  by  Gourjon  of  Paris,  and  consists  of  an  astatic  needle, 
composed  of  two  large  sewing  needles,  suspended  by  a  split  silk  fibre,  one  of  the 
needles  of  the  pair  vibrating  within  a  ring  formed  by  2,400  coils  of  fine  copper  wire. 
The  connexions  of  the  two  portions  of  wire  forming  these  2,400  coils  are  so  arranged 
that  it  is  possible  to  use  a  single  system  of  l,20a  coils  of  single  wire,  or  a  system  of 
1,200  coils  of  double  wire,  or  a  system  of  2,400  coils  of  single  wire  :  in  practice  the  last 
has  always  been  used.  A  small  ball  communicating  by  a  wire  with  one  end  of  the  coils 
is  placed  in  contact  at  pleasure  with  the  electric  conductor,  and  a  wire  leading  from 
the  other  end  of  the  coil  communicates  with  the  earth.  An  adjustible  circular  card, 
graduated  to  degrees,  is  placed  immediately  below  one  of  the  needles  ;  the  numeration 
of  its  divisions  proceeds  in  both  directions  from  a  zero.  One  of  these  directions  is 
distinguished  by  the  letter  A,  and  the  other  by  the  letter  B  ;  and  the  nature  of  the 
indication  represented  by  the  deflexion  of  the  needle  towards  A  or  towards  B  will  be 
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ascertained  from  the  following  experiment.  A  voltaic  battery  being  formed  by  means 
of  a  silver  coin  and  a  copper  coin,  having  a  piece  of  blotting  paper  moistened  with 
saliva  between  them :  when  the  copper  touches  the  small  ball,  and  the  wire  which 
usually  communicates  with  the  earth  is  made  to  touch  the  silver,  the  needle  turns 
towards  A  ;  when  the  silver  touches  the  small  ball,  and  the  wire  is  made  to  touch  the 
copper,  the  needle  turns  towards  B. 

§  24.  Explanations  of  the  Tables  of  Meteorological  Observations. 

The  mean  dail}^  value  of  the  difference  between  dew-point  temperature  and  air- 
temperature  is  the  difference  between  the  two  numbers  in  the  sixth  and  seventh 
columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  the  differences 
corresponding  to  the  times  of  observation  in  the  civil  day,  or  they  are  found  from  the 
absolute  maxima  and  minima,  as  determined  by  comparing  the  observations  of  the 
self-registering  wet-bulb  thermometers  with  those  of  the  self-registering  dry-bulb 
thermometers. 

The  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the 
same  day  of  the  year  on  an  average  of  forty-three  years,  is  found  by  comparison  with 
a  table  of  results  deduced  by  Mr.  Glaisher  from  forty-three  years'  observations,  made 
at  the  Royal  Observatory,  ending  1856. 

Little  explanation  of  the  results  deduced  from  Osier's  Anemometer  appears  to  be 
necessary.  It  may  be  understood  generally  that  the  greatest  pressure  occurred  in 
gusts  of  short  duration. 

The  amount  of  movement  of  air  here  exhibited  as  inferred  from  Whewell's  Ane- 
mometer is  to  be  understood  as  from  22''  to  22''  (10''  a.m.  to  10''  a.m.),  the  numbers 
being  placed  opposite  to  the  day  preceding  the  civil  day  on  which  the  instrument  is 
read. 

Robinson's  Anemometer  is  read  off  every  day  at  22''  (10''  a.m.). 

The  register  of  rain  is  read  at  9''  p-m.  from  the  Cylinder  Rain-gauge  partly  sunk  in 
the  ground,  described  above  as  the  "  eighth."  If,  however,  there  appears  to  be  any 
doubt  as  to  the  correctness  of  the  results,  reference  is  made  to  a  Rain-gauge  of  similar 
construction  and  placed  near  to  it,  called  above  the  "  seventh." 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather, 
the  following  remarks  are  necessary: — The  day  is  divided  by  columns  into  two  parts 
(from  midnight  to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is 
roughly  subdivided  into  two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single 
colon  in  the  first  column,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the 
interval  from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to 
noon.  When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the 
twelve  hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And 
similarly  for  the  second  column. 
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The  following  is  the  explanation  of  the  notation  employed  for  record  of  electrical 
observations,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  sup- 
posed positive  when  no  indication  of  quality  is  given  : — 

s  denotes  strong 
sp  ...  sparks 
V       ...      variable 


g  cur.  denotes  galvanic  currents 

m  ...       moderate 

N 


w 


weak 


negative 
P  ...       positive 

The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  described: 
thus,  s  s  is  very  strong  ;  v  v,  very  variable. 

The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature ;  the 
figure  denotes  the  proportion  of  sky  covered  by  clouds,  the  whole  sky  being  repre- 
sented by  10.     The  notation  is  as  follows: — 

,   shs-r  denotes  shoivers  of  rain 


a  denotes 

aurora  horealis 

ci 

cirrus 

ci-cu  ... 

cirro-cumulus 

ci-s   •... 

cirro-stratus 

cu 

cumulus 

cu-s    ... 

cumulo-stratus 

d 

(lew 

h-d     ... 

heavy  dew 

f 

fog 

tlT^f      ... 

tl lick-fog 

fr 

frost 

gt-glm.. 

great  gloom 

h-fr    ... 

hoarfrost 

h 

haze 

hi       ... 

hail 

so-ha  ... 

solar  halo 

1 

lightning 

li-cl    ... 

light  clouds 

lu-co  ... 

lunar  corona 

lu-ha  ... 

lunar  halo 

m 

meteor 

ms 

meteors 

n 

nimbus 

r 

rain 

th-r     ... 

thin  rain 

oc-r    ... 

occasional  rain 

fr-r     ... 

frozen  rain 

h-r      ... 

heavy  rain 

c-r 

continued  rain 

c-h-r 

continued  heavi/  rain 

m-r 

misty  rain 

fr-m-r 

...    frequent  misty  rain 

sl-r 

slight  rain 

h-shs 

. . .     heavy  shoicers 

fr-shs 

...     frequent  showers 

fr-h-shs 

...    freq7ie?it  heavy  showers 

li-shs 

. . .      light  shoicers 

oc-shs 

...     occasional  showers 

sq 

squall 

sqs 

squalls 

fr-sqs 

. . .    frequent  squalls 

h-sqs 

Jieavy  squalls 

fr-h-sqs 

...    frequent  heavy  squalls 

sc 

. . .     scud 

li-sc 

...     light  scud 

si 

. . .     sleet 

sn 

...     snow 

sl-sn 

...     slight  snow 

s 

...     stratus 

t 

...     thunder 

t-s 

thunderstorm 

V 

. . .     variable 

w 

. . .     icind 

st-w 

...     strong  wind 

Mkteorological  Notation;  General  Photography.  Ha; 

The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in 
each  month  from  average  values,  as  found  from  the  preceding  Twenty-one  Years' 
Observations ;  those  relating  to  Humidity  have  been  calculated  from  the  Second 
Edition  of  Glaisher's  Hygrometrical  Tables. 

§  25.  Details  of  the  Chemical  Operations  Jhr  the  Photographic  Records. 
Mr.    Glaisher   has    drawn    up  the  following  account    of  the   Chemical    Processes 
employed  in   the  Photographic  Operations  for  the  self-registration   of  the  Magnetical 
and  Meteorological  Indications. 

Chemical  Preparation  and  Treatment  of  the  Photographic  Paper  for  Primaries. 

The  paper  used  is  similar  to  that  made  by  Whatman ;  it  is  made  by  his  successor 
HoUingsworth ;  it  is  strong  and  of  even  texture,  and  is  prepared  expressly  for  Photo- 
graphic purposes. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following  : — 
(1.)   Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty -four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When   the  crystals   are  dissolved,  the  two    solutions   are   mixed  together, 
forming  the  iodising  solution.     The  mixture  will  keep  through  any  length 
of  time.     Immediately  before  use,  it  is  filtered  through  filtering  paper. 
A  quantity  of  the  paper,  sufficient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon  the 

paper,  a  sufficient  quantity  (about  .")()  minims,  or  -^\r  of  an  ounce  troy)  of  the 

iodising  solution  is   applied,  by  pouring  it  upon  the  paper  in  front  of  a  glass 

rod,  which  is  then  moved  to  and  fro  till  the  whole  surface  is  uniformly  wetted 

by  the   solution.     Or,   the  solution  may  be  evenly  distributed  by  means  of 

a  camel's  hair  brush. 

The  paper  thus  prepared  is   allowed  to  remain  in  a  horizontal  position  for   a  few 

minutes,  and  is  then  hung  up  to  dry  in  the  air ;  when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  50  grains  of  crystallized 

Nitrate  of  Silver  in  one  ounce  of  distilled  water.  In  hot  weather  a  few  drops  of 
Acetic  Acid  are  added. 
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Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  as  before  upon  a  board  somewhat  smaller  than  itself,  and 
(by  means  of  a  glass  rod,  as  before,)  its  surface  is  wetted  with  50  minims  of 
the  nitrate  of  silver  solution.     It  is  allowed  to  remain  a  short  time  in  a 
horizontal  position,  and,  if  any  part  of  the  paper  still  shines  from  the  presence 
of  a  part  of  the  solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is 
taken  off  by  the  application  of  blotting  paper. 
The  paper,  still  damp,  is  immediately  placed  upon  the  interior  glass  cylinder,  and 
is  covered  by  the  exterior  glass  cylinder,  and  the  united  cylinders  are  mounted  upon 
the  revolving  apparatus,  to  receive  the  spot  of  light  formed  by  the  mirror,  which  is 
carried  by  the  magnet ;  or  to  receive  the  line  of  light  passing  through  the  thermo- 
meter tube. 

Third  Operation. — Development  of  the  Photographic  Trace. 

When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  added,  (in  hot  weather  this  solution  is  used  at  the  temperature  of  the  air, 
in  cold  weather  it  is  heated  to  the  temperature  of  70°  or  80°,  or  even  higher  if  the 
weather  is  very  cold,)  is  spread  over  the  paper  by  means  of  a  glass  rod,  and  this  action 
is  continued  until  the  trace  is  fully  developed.  "When  the  trace  is  well  developed,  the 
paper  is  placed  in  a  vessel  with  water,  and  repeatedly  washed  with  several  waters  ; 
a  brush  being  passed  lightly  over  both  sides  of  the  paper  to  remove  any  crystalline 
deposit. 

Fourth  Operation. — Firing  the  Photographic  Trace. 

The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dissolving 
four  or  five  ounces  of  the  Hyposulphite  in  a  pint  of  water ;  it  is  plunged  completely 
in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the  yellow  tint  of  the 
Iodide  of  Silver  is  removed.  After  this  the  sheet  is  washed  repeatedlj'  with  water, 
allowed  to  remain  immersed  in  water  for  24  hours,  and  afterwards  placed  within  folds 
of  linen  cloths  till  nearly  dry.     Finally  it  is  placed  between  sheets  of  blotting-paper. 

CheiMIcal  Preparations   and   Treatment   on   the   Photographic    Paper  for 

Secondaries. 

The  paper  used  is  made  by  Rive  ;  it  is  a  strong  wove  paper  of  tolerably  even  texture, 
thin,  but  able  to  bear  a  great  deal  of  wear. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solution  required  for  this  purpose  is  as  follows : — 

Two  grains  of  Chloride  of  Ammonia  are  dissolved  in  one  ounce  of  distilled  water. 
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A  sufficient  quantity  of  this  solution  is  placed  in  a  flat-bottomed  porcelain  dish,  and 
sheets  of  papei',  one  by  one,  are  plunged  Avithin  it ;  care  being  taken  that  no  air 
bubbles  remain  between  the  paper  and  the  solution  ;  this  may  be  prevented  by  slight 
pressure  over  the  sheet  by  means  of  a  bent  glass  rod.  When  a  few  sheets  are  thus 
immersed,  they  are  turned  over,  and  are  taken  out  and  hung  to  dry.  Any  number 
of  sheets  may  thus  be  prepared. 

An  equally  good  result  is  obtained,  by  spreading  over  one  side  by  means  of  a  glass 
rod,  as  in  the  preparation  of  the  Primaries,  a  solution  of  Chloride  of  Ammonia  made 
by  dissolving  five  grains  in  one  ounce  of  distilled  water. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

The  solution  required  for  this  purpose  is  as  follows : 

To  a  filtered  solution  of  Crystallized  Nitrate  of  Silver,  (made  by  dissolving 
.50  grains  of  Nitrate  of  Silver  in  one  ounce  of  distilled  water, )  some  strong 
solution  of  Ammonia  is  added  ;  the  Avhole  becomes  at  first  of  a  dark  brown 
colour,  but  when  a  sulScient  quantity  of  x\mmonia  is  added  the  solution 
becomes  perfectly  clear  ;  a  few  crystals  of  Nitrate  of  Silver  are  then  added 
till  the  solution  is  a  little  dull,  forming  "  Ammoniacal  Nitrate  of  Silver ;" 
it  is  then  ready  for  use. 

The  following  operation  is  performed  in  a  room  illuminated  by  yellow  light: — 
By  means  of  a  glass  rod  this   solution  is  spread  over  the  paper,  whilst  pinned  on 
a  board ;  the  paper  is  dried  before  a  fire,  and  is  then  in  a  fit  state  to  be  used 
for  producing  a  Secondary. 

Third  Operation. — Formation  of  the  Photographic  Copy. 

A  sheet  of  the  paper  so  prepared  is  placed  in  a  printing  frame  with  its  prepared 
side  upwards,  upon  a  bed  of  blotting  paper  resting  upon  a  sheet  of  plate-glass  ;  the 
Primary  is  then  placed  on  the  paper  with  its  own  face  downwards  ;  and  as  it  is 
necessary,  for  obtaining  a  correct  copy  of  the  Primary,  that  it  should  be  in  close 
contact  with  the  prepared  surface,  a  second  sheet  of  plate-glass  is  placed  over  it, 
and  the  two  are  pressed  together  by  clamps  and  screws.  The  whole  is  then  exposed 
to  the  light  (the  Primary  to  be  copied  being  above  the  paper  on  which  the  copy  is 
to  be  made).  The  time  required  to  produce  a  copy  depends,  in  a  great  measure, 
upon  the  thickness  of  the  paper  on  which  the  Primary  is  made,  and  on  the  actinic 
quality  of  the  light ;  a  period  of  five  minutes  in  a  bright  sunshine,  or  one  hour  in  clear 
daylight,  is  generally  sufficient. 

Fourth  Operation. — Fixing  the  Photographic  Secondary. 

When  an  impression  has  been  thus  obtained,  it  is  necessary  that  the  undecomposed 
Salts  of  Silver  remaining  in  the  paper  be  removed. 
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For  this  purpose  the  Secondary  is  at  once  plunged  into  water  and  well  washed  on 
both  sides,  passing  a  camel's  hair  brush  over  every  part  of  it ;  it  is  then  plunged  into 
a  solution  of  Hj^posulphite  of  Soda  (made  by  dissolving  two  or  three  ounces  of  the 
Hyposulphite  in  a  pint  of  water),  and  is  left  through  a  period  varying  from  half  an 
hour  to  an  hour.  It  is  then  removed,  and.  washed  in  plain  w-ater  several  times  ;  and 
running  water  is  allowed  to  pass  over  it  for  twenty-four  hours. 

The  sheets  are  then  placed  within  the  folds  of  drying  cloths,  till  nearly  dry,  and 
finally  between  sheets  of  blotting  paper. 

The  process  of  obtaining  a  Tertiary  from  a  Secondary  is  in  every  respect  the  same 
as  that  of  obtaining  a  Secondary  from  a  Primary. 

§  26.  Personal  Establishment. 

The  personal  establishment  during  the  year  1862  has  consisted  of  James 
Glaisher,  Esq.,  F.R.S.,  Superintendent  of  the  Magnetical  and  Meteorological  Depart- 
ment, and  Mr.  Thomas  Downs.  Assistant. 

Four  junior  computers  have  usually  been  attached  to  the  Department. 
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The  indications  are  taken  frc 

m  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  i 

umber,  in  which  ir 

stances  they  are  inferred  froip 

observations  made  with  t 

le  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been 

generally  in  a  state 

of  agitation.     The  Symbol  (f) 

denotes  that  the  register  1 

as  failed  between  the  preceding  and  following  readings.     The  Symbol  :   attached  to  a  ti 

me  denotes  that  the 

reading  will  apply  equally  well 

to  a  considerable  range  of 

time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the 

Vertical  Force  was 

ii«located,  and  the  difference  of 

the  numbers  included  by 

he  brace  shows  the  amount  of  the  displacement. 

January  2.  The  Declination  Magnet  was  under  adjustment  during  a  portion  < 

)f  this  day. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S62. 
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he  preceding  and  following  readings.  The  Symbol  :  attache 

d  to  a  time  denotes  that  the  re 

ading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  wh 

ch  is  recorded.     A  brace  denotes  that  at  this  time  the  cun 

?e  of  the  Vertical  Force  was  di 

^located,  and  the  diilerence  of 

the  numbers  included  by  the  brace  shows  the 

amount  of  the  elisplacement. 

January  8.  The  adjustments  of  the  Horizontal 

Force  Magnet  were  so  altered  that  the  spot  of  light  fell  on 

the  paper,  at  about  0-0098  pt 

irts  of  the  force  farther  from 

the  Declination  Photographic  Trace.     To 

connect  the  preceding  series  with  that  of  this  day,  it  is  n( 

'cessary  to  reduce  them  by  0  • 

ooq8. 

AT  THE   EOYAL   OBSERVATORY,   GREENWICH,    IN   THE  YeaR   1862. 
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e  Horizontal  and  Vertical  Forces,  increasing  readings  denote  inc 

reasing  forces. 

January  9.  Work 

men  ha 

1  been  ei 

igaged  in  the  Observatory,  and  by  some  means  caused  tlie  spot  0 

f  light  of  the  He 

rizontal  Force  Magnet  to 

be  removet 

on  tlie 

Photogr 

iphic  sheet  o'oo6o  still  farther  from  tlie  Declination  Trace.     T 

lerefore  the  seri 

es  up  to  January  7  needs 

reducing  b; 

f  0-OI58 

,  a)id  on 

Januar}'  8  by  o-oo6o  to  reduce  the  numbers  to  those  of  the  folio 

wing  series. 

Ja 

nuary  ic 

5.   TheP 

hotographic  Traces  for  the  Declination  and  Horizontal  Force  M 

ignets  were  too 

Taint  for  use. 
ise. 
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anuary 

11.  The  Photographic  Trace  for  the  Horizontal  Force  Magnet  w 

•as  too  faint  for  1 

(yiu) 


Indications  of  the  Magnetometers 
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The  indications  are  taken  from  tl 

le  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  arc  inferred  from  ohse 

ryations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

lieen  generally  in  a  state  of  a 

gitation.    The  Symbol  (+)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a 

time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  ofthe  Vertical  Force"  v/as  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amoi 

nt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the 

Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  a 

ncient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f ) 

denotes  that  the  register  has  failed  between  tl 

le  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  whi 

eh  is  recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  th 

e  amount  of  the  displacement. 

January  20. 

The  Photographic  Trace  for  the  Horizontal  Force  Magnet  -was  too  faint  for  use. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  tal^en  from  the  sheets 

of  the  Photographic  Eecoid,  except  where  an  ast 

erisk  is  attached 

to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  ancient  manne 

f.     The  Symbol 

***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 

The  Symbol  (f)  denotes  that  the  register  has  fai 

led  between  the 

n-ecedin 

g  and  following  readings. 

The  Symbol  ;  attached  to  a  time  de 

notes  that  the  reading  will  apply  equally  well  tc 

)  a  considerable 

range  0 

'  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  t 

:iis  time  the  curve  of  the  Vertical  Force  was  dis 

ocated,  and  the  c 

ifferenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  t 

le  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attaclied  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  witli  tlie  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  th;U  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difTerence  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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47.    0 

7.13 

•0952 

2.    7 

2.  5o 

8.  29 

•0950 

23.  59 

•02566 

9.  3o 

56.  10 

7.34 

•0927 

2.44 

0.  20 

9'    9 

•0952 

9.43 

54.  45 

7.40 

•0932 

3.    2 

21.    1.55 

9.40 

■°949 

10.    6 

55.    0 

7.  5o 

•0929 

***- 

10.  20 

•095 1 

10.33 

57.40 

8.    7 

•0942 

A-    9 

20.  58.  3o 

10.53 

•0948 

10.  48 

54.  10 

8.  20 

•0941 

9-57 

55.55 

11.  23 

•0950 

10.  58 

54.  10 

8.38 

•0926 

10.    3 

56.  1 5 

11.47 

•0945 

II.    8 

53.    5 

8.54 

•0965 

10.47 

55.55 

12.  II 

•0945 

11.19 

53.30 

9.  i5 

■0953 

II.  24 

54.    5 

12.  Zj 

•0948 

ii.3o 

52.  3o 

g.  23 

•0954 

1 1 1 . 36 

55.35 

14.    4 

■0949 

11.33 

52.  5o 

9.38 

•0932 

11.47 

55.55 

14.  32 

•0952 

II.  5g 

49.35 

9.  52 

•0932 

12.  12 

54.30 

i5.  i5 

•0951 

12.  12 

5o.  3o 

10.      0 

■0935 

12.  45 

55.  1 5 

1 5.  45 

•0952 

12.  23 

49.50 

10.    8 

•og35 

14.  1 3 

54.30 

16.  22 

•og5i 

12.47 

54.  10 

10.  17 

•0941 

14.  35 

52.  20 

18.  3o 

•0950 

i3.  5i 

56.  10 

10.  3o 

•0943 

i5.    2 

5i.35 

21.  21 

•0950 

14.    0 

57.25 

10.  45; 

•oq35 

i5.  3o 

52.  40 

(t) 

14.  20 

57.  20 

II.    2 

•0944 

10.33 

54.  25 

22.  10 

•0948* 

14.44 

53.  5o 

1 1.  20 

■0943 

16.44 

55.55 

i5.  16 

56.    0 

11.27 

•0938 

17.  10 

55.25 

16.17 

54.  25 

11.38 

•0943 

18.44 

56.  40 

16.45 

58.    0 

II.  45 

•og43 

19.    0 

56.    5 

J7-    9 

56.    0 

12.  iq 

•og3i 

20.  16 

57.    5 

17.27 

55.  10 

12.38 

•og36 

21.9 

58.30 

17.34 

56.  10 

12.47 

•0935 

21.  19 

59.30 

17.43 

55.  25 

12.55 

•0935 

21.52 

20.  59.  55 

18.  24 

56.  40 

1 3.  38 

•0945 

22.     5 

21.    0.  5o 

18.45 

57.    0 

14.    8 

■0946 

23.53 

I.    0 

20.47 
21.44 
21.  54 

20.  57.  10 

21.  I.    0 

0.  20 

14.  18 

1 5.  II 
15.25 

•0945 
•0948 
•0947 

23.  59 

I.    5 

Feb.  g 

Feb.  9 

Feb.  9 

Feb.  9 

22.  43 

5.  10 

i5.  41 

•ogSo 

0.    0 

21.    I.    5 

10.  10 

•0940* 

0.    0 

•02566 

10.  10 

41  -5 

44  •o 

23.     0 

4.55 

16.    9 

■0949 

I.  i3 

2.25 

21.    0 

■0936* 

I.  52 

•02520 

21.0 

40  '2 

43  •o 

23.  2  1 

2.  40 

16.  3o 

■oq55 

1.23 

2.55 

7.  14 

•02172 

23.  45 

3.    0 

17.  28 

•0949 

1.44 

,.45 

1 1.    0 

•02022 

23.55 

2.  10 

18.    7 

•og5o 

2.55 

21.    0.  25 

12.    6 

•01950 

23.59 

2.    0 

18.  19 
18.37 

19.  6 

20.  41 

•0948 
•ogSo 
•0947 
•0946 

3.  14 
3.55 

4.  25 
4.44 

20.  5g.  10 
58.40 
59.  10 
58.45 

19.44 

22.  28 

23.  i3 

•oigi8 

•01965 

•oigSo 

(t) 

The  in 

dications  are  taken  fror 

n  the  sheets  of  the  Photographic  Record,  except  where  an  aster 

sk  is  attache 

d  to  the  number,  in  which  in 

stances  they  are  inferred  from 

ol 

servations  made  with  tl 

e  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  tha 

t  the  magnet 

:ias  been  generally  in  a  state  c 

)f  agitation.     The  Symbol  (f) 

dt 

notes  that  the  register 

las  failed  between  the  preceding  and  following  readings.     The  Sj 

mbol  :  attach 

ed  to  a  time  denotes  that  the 

reading  will  apply  equally  well 

to 

a  considerable  range  0 

'time  near  that  which  is  recorded.     A  brace  denotes  that  at  this 

ime  the  curv 

^  of  the  Vertical  Force  was  4 

slocated,  and  the  diflerence  of 

th 

e  numbers  included  by 

the  brace  shows  the  amount  of  the  displacement. 

February  9.  The  Photographic  Trace  for  the  Horizontal  J 

orce  Magnet 

was  too  faint  for  use. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 


(xix) 


o 

aJ 

-  0  i  -J 

1    0  a;  -3 

IJ 

Readings 

6 

0 

a  01  -a 
T  0  i  0 

qJ 

•2-51  ol 

cj 

Readings 

i 
11 

Western 
Declina- 
tion. 

a 

Horizontal  Force 
parts  of  the  wh 
il.  F.  uneorrec 
for  Temperatur 

II 

1 

Vertical    Force 
parts  of  the  wh 
V.  F.  uneorrec 
for  Temp('ratHr( 

a 

a>  0 
OJ  'Jl 

1 

of 
Thermo- 
meters,    i 

s 

it 

£=    0 

i      ^ 

Western 
Declina- 
tion, 

S 
■gS 

u 

Horizontal  Forc( 
parts  of  the  wh 
H.  F.  uneorrec 
for  Teniperritur 

6 

3 

Vertical    Force 
parts  of  the  wh 
V.  F.   uneorrec 
for  Temperatur 

s 

•g'H 

"1 

of 
Thermo- 
meters. 

K  a, 

SI 

a  to 

SI 

Feb.  9 

Feb. 10 

Feb.  10 

b         m 

0      i     II 

h       m 

b        m 

h        m 

0 

0 

h        m 

0       /       >/ 

h        m 

h        m 

h        ra 

0 

0 

5.  3o 

20.  58.  55 

i5.  18 

20.  56.    0 

8.  22 

•0944 

5.43 

59.  3o 

16.    4 

56.  10 

8.27 

•0945 

6.     2 

20.  59.  20 

16.16 

55.30 

8.38 

•0944 

6.35 

21.    0.  5o 

17.31 

56.  3o 

8.52 

•0946 

7.    5 

0.  10 

18.    2 

56.    5 

9^    4 

•0947 

7.15 

I.  20 

18.44 

56.  40 

9.  23 

•0944 

7.. 8 

21.     1.25 

(t) 

ig.37 

:2i.  0 

55.  10 
20.  56.  55 

9.42 
9.55 

•0948 
■oq46 

8.32 

20.  57.  40 

22. 27 

21.    0.    0 

*** 

8.59 

57.35 

23.  5g 

1.55 

11.27 

•0948 

9-    9 

57.50 

1 1.  37 

■0946 

9.46 

56.35 

II.  52 

•0947 

10.  48 

56.  20 

12.  20 

•0946 

II.    I 

56.  5o 

12.38: 

■og52 

II.    7 

55.    0 

12.  54 

•ogSo 

11.  17 

54.45 

i3.  25 

■0947 

1 1.  27 

5i.5o 

13.57 

•0949 

11.35 

52.     0 

*** 

1 1.  45 

5i.    0 

17.  23 

■0953 

12.  i5 

54.25 

19.38 

•0949 

12.  27 

53.55 

ig.  52 

■ogSi 

12.35 

54.    5 

20.    4 

•0949 

12.44 

53.40 

20.  20 

•0950 

i3.  27 

55.  10 

20.  42 

•0946 

1 3.  40 

54.  10 

21.  27 

•0946 

14.58 

53.45 

22.38 

■0944 

i5.  i5 

5o.  20 

23.47 

•0944 

i5.  5o 
16.  3o 
16.  5o 

48.45 
5i.    0 
5i.    0 

(t) 

Feb.  1 1 

Feb.  1 1 

Feb.  1 1 

Feb.  1 1 

19.  i5 

58.45 

0.    0 

21.    1.55 

(t) 

(t) 

I.    0 

39-8 

42  •o 

19.37 

58.45 

I.    0 

2.  20 

0.  5o 

•0943 

0.  22 

•02960 

3.    0 

42-2 

44  •o 

20.    0 

57.    0 

I.  25 

1.45 

1.47 

•0946 

1.56 

•02937 

g.    0 

45  •o 

47-2 

20.  24 

56.  3o 

1.53 

21.    i.3o 

1.55 

■og46 

3.52 

•02804 

21.0 

45  •€ 

47 -o 

*»* 

2.58 

20.  59.  3o 

2.5l 

•0947 

4.58 

■02674 

22.    0 

45  -8 

48^3 

22.    0 

20.57.  iS 

«*« 

3.    6 
3.  i5 

58.  40 
58.  3o 

3.    8 
3.  23 

•og46 
•og48 

8.5o 
12.    0 

■02370 
•02225 

23.    0 

46  •« 

48-6 

23.36 

21.    2.    0 

3.40 

57.  10 

3.  40 

•0945 

16.  22 

■02143 

23.  59 

2.  40 

3.57 
4.    5 
5.36 

58.  i5 

57.  i5 
58.25 

3.52 

■0947 
•og43 
•ogSi 

21.33 

22.38 

23.  59 

■02122 
•02137 
•02100 

Feb.  10 

Feb.  10 

Feb.  10 

Feb.  10 

j 

4.    9 
4.25 

0.    0 

21.    2.  25 

(t) 

(t) 

I.    0 

44  •o 

45  ■o 

7.3. 

57.  i5 

4.36 

■0946 

0.    8 

2.    0 

0.  3o 

•0928 

0.  32 

•01928 

3.    0 

47  •o 

48^0 

9.28 

57.    0 

5.    5 

■0946 

0.  18 

3.    0 

0.  41 

•0927 

>•    7 

■01903 

9-    0 

45-5 

47^3 

10.    4 

57.45 

5.23 

•0942 

0.  45 

I.  20 

0.  56 

■0931 

3.    5 

(••01687 
1 -01746 

21.    0 

36^3 

41  ■% 

10.  52 

56.55 

6.    0 

■0945 

0.  5q 

2.  40 

I.  21 

•0931 

II.  16 

54.35 

7.    8 

■0945 

2.13 

0.35 

2.3l 

■0941 

3.5o 

•01694 

11.38 

56.25 

7.26 

■0948 

2.36 

21.    0.  55 

3.    0 

•0937 

6.  19 

•oig63 

12.    7 

55.    0 

7.42 

0945 

2.55 

20.  5g.  20 

4.22 

•0941 

9.  5o 

■01998 

12.  29 

53.  10 

g.  33 

■0946 

3.54 

58.    0 

4.37 

■0944 

12.  i5 

•02087 

12.58 

53.  10 

9.  52 

■0947 

4.  3o 

58.  10 

5.    9 

•0940 

12.34 

•02og3 

i3.    6 

54.    0 

II.  16 

■0939 

6.  29 

57.30 

5.  12 

■0944 

16.57 

•02398 

13.48 

52.  20 

11.43 

•0945 

7.30 

56.  45 

5.  29 

•0938 

20.  54 

•02720 

14.24 

53.  10 

12.  24: 

•0934 

8.53 

57.    0 

*** 

22.  20 

•028g7 

14.42 

52.    5 

12.53 

■0937 

12.  17 

56.30 

5.55 

•og36 

23.      I 

•02q36 

i5.    0 

52.  5o 

1 3.    4 

•0936 

i3.  33 

54.  10 

7.22 

•0943 

(t) 

i5.  i5 

52.  10 

i3.  20 

■o9'39 

14.38 

55.  3o 

7.30 

•0943 

15.33 

53.  3o 

i3.  5o 

•0933 

i5.    0 

56.  5o 

8.    7 

•0945 

15.49 

53.    5 

14.  19 

•0938 

For  the  Horizontal  and  Vertical  Forces,  ii 

icreasing 

readings  denote  in 

creasing  forces. 

D  2 


(XX) 


Indications  of  the  Magnetometeus 


6 

s 

aj    O 

Western 
Declina- 
tion. 

0 

V   0 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical   Force   in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

a 
§  0 

Readings 

of 
Thermo- 
meters. 

Greenwich 
Mean  Solar  Time. 

Western 
Declina- 
tion. 

3i 

B 

Is 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

0 

B 

-gH 

'=1 

1 

Vertical   Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

a3 

a 

•gp 

II 
1 

Readings 

of 
Thermo- 
meters. 

S  to 

SI 

Feb.  1 1 

Feb.  1 1 

Feb.  1 2 

Feb.  I  2 

h            HI 

0       /       tt 

h         m 

Ii        ni 

h       m 

0 

0 

h          m 

0        /      // 

h          m 

b        m 

h        ni 

0 

0 

i6.  18 

20.  54.  5o 

14.35 

•0936 

17.57 

20.  57.  40 

18.55 

•0940 

.7.    0 

54.  5o 

i5.  40 

•0942 

*** 

19.21 

•0943 

17.  25 

56.  20 

10.  54 

•0940 

19.  12 

55.25 

20.    0 

•0940 

17.40 

56.  10 

17.  5i 

•0942 

19.57 

57.  3o 

20.  3i 

•0936 

18.    7 

54.  5o 

18.  10 

•0944 

20.  43 

20.  57.  20 

20.  52 

•0940 

18.33 

56.    0 

19.    0 

•0940 

*** 

21.  52 

•0931 

18.37 

56.    0 

19.    8 

•0942 

21.59 

21.     I.  25 

21.58 

•0931 

19.    3 

55.10 

ig.39 

•0941 

22.  24 

0.55 

22.  25 

•0923 

19.  22 

54.  5o 

20.  42 

■0935 

»»» 

22.36 

•0926 

19.  5i 

54.45 

21.37 

•0935 

23.  40 

4.  10 

22.  55 

•0925 

19.58 

55.  3o 

22.  14 

•093 1 

23.  59 

2.3o 

23.34 

•0933 

20.  23 

55.  3o 

22.48 

•0934 

23.  5o 

•0931 

21.    5 

5q     5 

*** 

23.      I 

23.  19 

23.  23 

•0928 
•0927 
•0925 

(t) 

Feb.  1 3 

Feb.i3 

Feb.  1 3 

Feb.i3 

21.  28 

20.  59.  3o 

23.32 

•0927 

0.    0 

2  1.      2.  3o 

(t) 

0.    0 

•02604 

0.    0 

45^6 

46^8 

*-** 

23.58 

•0925 

0.  20 

2.      5 

0.47 

•0934 

I.    2 

•02568 

I.    0 

45  "5 

47-2 

22.    5 

21.    I.    0 

Ct) 

0.  33 

2.  l5 

I.    6 

•0935 

2.  20 

•02590 

2.    0 

46-4 

48^5 

22.  23 

0.  55 

I.    0 

3.  40 

1.32 

•0942 

7.48 

•02391 

3.    0 

47  •o 

487 

22.35 

I.  20 

I.    8 

3.    0 

I.  43 

•0938 

8.    7 

•02399 

9.    0 

46  ^5 

48^0 

22.  54 

3.  55 

i.3o 

6.55 

1.53 

•0944 

9.  14 

•02357 

21.    0 

43-0 

45-3 

23.  43 

6.  55 

1.57 

5.  10 

2.    7 

•0946 

13.47 

•02389 

23.  59 

6.  3o 

2.    2 
2.17 

5.15 

2.  20 
2.34 

•0935 
•0937 

22.  37 

23.  59 

•02697 
•02688 

4-  10 

Feb.  1 2 

Feb.  1 2 

Feb.  1 2 

Feb.  1 2; 

2.28 

1.55 

2.  54 

•0927 

0.    0 

21.    6.  3o 

(t) 

0.    0 

■C2100 

0.    0  j47  •o 

49-2 

2.  40 

4.  0 

3.    9 

•0935 

0.  10 

6.  i5 

0.    7 

•0924 

1.58 

•02022 

I.    0  148  •o 

49 '-^ 

2.45 

3.  0 

3.  22 

•0932 

0.  27 

5.    0 

0.  18 

•0926 

2-     7 

•02048 

2.      0     49  -2 

5o  "3 

3.17 

1.  0 

2,.3S 

•0933 

0.  37 

4.  5o 

0.23 

■0925 

3.  43 

•02086 

3.    0   5o  ^5 

5l^2 

3.  40 

1.  0 

3.  00 

•0929 

.  °-4+ 

5.  10 

I.  11 

•0927 

6. +5 

•02077 

6.    0   49  -8 

5i  ^8 

4.    0 

2.  0 

4.  i3 

•0932 

0.54 

5.    0 

1.27 

•0930 

6.  52 

•02134 

9.    0 

49  ^051  •S 

4.  16 

1.  0 

4.38 

•0924 

I.  29 

5.5o 

I.  3q 

•0933 

8.32 

•02097 

12.     0 

47  •8j5o  -3 

4.  3o 

0.55 

4^49 

•0924 

1.  45 

5.  40 

2.     8 

•0929 

11-47: 

•021  21 

18.     0 

42-8 

44  •o 

4.56 

21.    I.  i5 

5.    5 

•0928 

2.33 

4.  i5 

2.33 

•0930 

i5.  57 

•0225o 

2  1.      0 

44  "o 

46-8 

5.  3i 

20.  59.  25 

3.  29 

•0921 

2.47 

3.  10 

3.    7 

•0923 

22.  41 

•02579 

22.    0   44^6 

46^8 

5.47 

59.45 

5.38 

•0921 

2.  56 

3.  35 

4.13 

■0924 

23.  59 

•02604 

23.     0 

45  'O 

46^8 

6.    5 

57.  5o 

5.47 

•0921 

3.57 

I.    5 

4.  38 

•0925 

7.    8 

57.  10 

6.    8 

•0925 

4.    5 

1.  i5 

5.    4 

•0923 

7.27 

53.    0 

6.  20 

•0923 

4.21 

0.  20 

«** 

7.39 

45.40 

6.  3i 

■0927 

4.46 

21.    0.  20 

5.55 

•0925 

7.5i 

43.    0 

6.38 

•0925 

5.    5 

20.  59.  45 

6.  26 

•0931 

8.    0 

43.  20 

7.13 

■0931 

5.46 

21.    0.  10 

6.56 

•0931 

8.39 

55.55 

7.22 

•0928 

6.    4 

20.  58.  5o 

8.    7 

■0936 

8.53 

54.  20 

7.32 

•0933 

7.  21 

58.    0 

8.23 

•0934 

8.59 

54.  1 5 

»»» 

7-29 

58.30 

9-  14 

•0935 

9.    5 

52.  3o 

8.    8 

•0924 

9.  3o 

56.  40 

9.33 

•0939 

9.  16 

5i.  40 

8.32 

•0940 

II.  40 

57.30 

10.  10 

■0935 

9.  23 

5o.  5o 

8.38 

•0937 

11.52 

57.    0 

1 1.  26 

■0935 

q.  28 

51.25 

8.47 

•0940 

12.  29 

57.  10 

11.47 

•0937 

9-36 
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ce  was  dislocated,  a 
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by  the  brace  shows  the  amo 

unt  of  tl 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 
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The  Symbol  (f )  denotes  that  the  register  has  fiiiled  between  the  preceding  and  following  readings. 

Ihe  Symbol  :  attached  to  a  time  de 
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by  the  brace  shows  the  amount  of  th 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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The  indications  are  taken  from  tlio  sheets  oftlie  Photographic  Record,  except  where  an  asterisk  is  ; 

ttached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  witli  "the  telescope  in  the  ancient  manner.     The 

Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  beti 

veen  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will   apply  eqnally  well   to  a  cons 

iderable  range  of  time  near  that  which  is 

recoi;ded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  a 

nd  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  TiiE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Indications  of  the  Magnetometers 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  lelefcope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (|)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE   EOYAL   OBSERVATORY,   GREENWICH,   IN  THE  YEAR   1862. 
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10.  i5 

42  •o 

43-7 

20.  24 

58.    0 

19.  55 

•0942 

0.  10 

I.  5o 

0.  37 

•0936 

1.43: 

•02347 

21.0 

2,6-0 

38  •a 

20.  3i 

57.15 

20.  i5 

•0937 

0.  21 

2.45 

0.58 

•og36 

4.  55 

•02164 

20.37 

57.50 

20.  22 

■0940 

I.    0 

2.    0 

1.  i3 

■0939 

10.47: 

•01978 

20.  43 

56.  55 

20.  3o 

■0904 

I.  20 

2.    5 

1.48 

•0942 

16.    I 

•02147 

21.  i5 

20.  56.  35 

20.37 

•0936 

I.  3q 

I.  10 

1.53 

•0941 

22.52 

•02558 

22.  57 

21.    I.    0 

20.  42 

•0904 

i.5i 

21.    i.3o 

»»*- 

23.  59 

•02066 

23.  20 

I.    0 

21.34 

•0906 

4.    8 

20.  57.  35 

3.38 

•0941 

23.45 

1.  5o 

21.  40 

•0937 

5.48 

57.    0 

4.34 

•0939 

23.59 

2.  i5 

22.41 

22.56 

»** 

•0927 
•0930 

6.23 

7.  3o 
7-44 

58.    0 
57.    0 
55.55 

6.37 
7.25 
8.  10 

•0944 
•0943 
•0946 

23.  25 

•0929 

8.    0 

56.  3o 

13.    4 

■0948 

23.52 

•0937 
(t) 

8.  i3 
8.21 
8.57 
g.  1 5 

56.    5 

56.  3o 

57.  0 
56.  40 

17.  11 

19.  2 

20.  4 

2Cf.  37 

■0953 
•0951 
■0952 
•0948 

Mar.  I 

Mar.  I 

Mar.  I 

Mar.  1 

0.    0 

21.    2.  i5 

(t) 

0.    0 

•o2o36 

1.    0 

44-2 

45^5 

10.  10 

57.  10 

21.  25 

•0947 

0.  24 

3.  i5 

1.    0 

•0938* 

i.3i 

•02017 

3.    0 

45^8 

47-2 

10.  20 

57.    0 

21.47 

•0945 

I.  3o 

3.25 

3.    0 

•0942* 

4.40 

■01746 

9.    0 

43-4 

45  '5 

12.  45 

57.40 

**« 

2.    9 

2.  20 

3.  i5 

•0937 

9.  28 

■01804 

21.45 

38  •© 

41-3 

12.58 

58.    0 

22.  46 

•0946 

2.  17 

2.  5o 

3.  5i 

•0908 

17.27 

■02128 

*** 

23.     5 

■0943 

2.  40 

I.  20 

4.  23 

•0933 

23.    7 

■02317 

16.    8 

57.55 

23.  5g 

■0945 

3.3o 

21.    0.    0 

4.45 

•0933 

23.  09 

•02340 

1 

19^  59 

58.  10 

3.55 

20.  58.  45 

5.    0 

•0934 

20.  16 

57.30 

4.38 

58.    0 
(t) 

5.  29 
5.5o 

•0933 
•0907 

21.47 
21.58 

59.  20 
20.  58.  55 

7.27 

57.30 

6.26 

•0936 

22.    0 

21.    0.  i5 

7.48 

57.15 

6.  41 

•0939 

22.    8 

20.  59.  45 

7.  5o 

57.  10 

6.56 

•0938 

22.  5o 

21.    I.    5 

8.20 

57.50 

7.38 

•0941 

23.    6 

0.  3o 

8.57 

57.    5 

8.  i5 

•0938 

23.25 

1.45 

9.  23 

57.55 

8.3o 

•0940 

23.  5o 

1.35 

10.  i5 

56.35 

9.  16 

•0940 

23.  59 

1.  40 

10.  43 

56.45 

9.34 

•0939 

II.  ig 

57.  10 

9.46 

•0940 

Mar.  3 

Mar.  3 

Mar.  3 

Mar.  3 

12.    7 

56.20 

10.53 

■0938 

0.    0 

21.    i.5o 

0.    0 

•0945 

0.    0 

•02566 

1.    0 

39-2 

40  '5 

12.35 

56.  5o 

1 1.  52 

•0942 

0.  24 

1.55 

0.  42 

•0937 

I.    I 

•02072 

3.    0 

41  -8 

43  •£ 

(t) 

12.  21: 

•0939 

0.35 

2.  10      2.37 

•0956 

2.  17 

•02474 

9.    0 

40  •o 

0-c 

Forth 

e  Horiz 

oiital  and 

Vertical  Forces,  increasing  readings  denote  in 

creasing  forces. 

E  2 
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Indications  of  the  Magnetometeks 


a 

Sice 

Western 
Declina- 

a 

g'o 

ntal  Force  in 

of  the  whole 

uncorrected 

emperature.    j 

eenwich 
Solar  Time. 

d    Force    in 
of  the  whole 
uncorrected 
emperature. 

0 
a 

U 

Readings 

of 
Thermo- 
meters. 

a 

■gH 
leg 

Western 
Declina- 

S 

S  3 
g° 

0,  V- 

ntal  Force  in 
of  the  whole 
tmcorrected 
emperature. 

0 

a 

■gH 

1    Force    in 
of  the  whole 
uncorrected 
emperature. 

eenwich 
Solar  Time. 

Readings 

of 
Thermo- 
meters. 

r  •  +-■  1  r--  -- 

tion.            A  a 

g42faH 

1  %>$. 

5g 

._;  =    I.'  a 
K  fcf>   p-  liij 

tion. 

1 

0  g 

0  2  pR  E-^ 

5g 

!_:  a 

til    60 

c  << 

=«  Si 

Mar.  3 

Mar.  3 

Mar.  3 

Mar.  3 

Mar.  4 

Mar.  4 

h        m 

0         1         11 

h          HI 

h          1,1 

h         m 

0 

0 

h         111 

0       /       11 

h         m 

h        m 

h         m 

0 

I.    4 

2  1.      1 .  45 

3.24 

•0963 

5.  11: 

•02163 

21.0 

3i  -8 

35-2 

9.   18 

20.  66.  60 

12.     6 

•0968 

I.  i3 

2.3o 

(t) 

8.47 

•02058 

11.    3 

67.  35 

12.  17 

•0966 

1.36 

2.  10 

4.21 

•0967 

II.    2 

•o2o38 

1 1.  22 

57.    5 

12.  40 

•0968 

1.43 

21.     2.40 

7.    6 

•0955 

1 3.  46 

•02165 

12.  14 

67.    0 

i3.  22 

•0960 

3.  26 

20.  59.     0 

7.45 

•0969 

16.    3 

•02304 

12.38 

65.55 

13.57 

-0969 

4.    3 

58.35 

8.25: 

•0953 

18.  12 

•02481 

i3.  20 

67.  20 

15.44 

-0962 

5.  i5 

5q.  l5 

8.52 

•0969 

r  •025q6 
1 -02628 

14.46 

58.  16 

i6.53 

•0969 

6.27 

58.  5o 

9.  14 

■0960 

19.  44 

i5.  i5 

58.    0 

18.22 

•0967 

7.21 

56.  10 

9.  23 

•0962 

21.37 

•02698 

i5.3i 

57.  3o 

19.  62 

•0960 

7.58 

5".  35 

10.  21 

•0963 

23.45 

•02640 

16.    5 

58.    0 

20.38 

•oq45 

8.  1 5 

57.  5o 

11.    7 

•0960 

23.  5o 

•02614 

17.    0 

68.    0 

(t) 

8.  5o 

57.25 

II.  42 

•0964 

23.  69 

•02621 

20.    6 

54.  10 

21.    0 

•0948* 

9.37 

57.45 

11.56 

•0962 

20.  12 

53.56 

21.38 

■°9-59 

13.32 

57.  35 

14.  2q 

•0965 

20.  27 

53.55 

22.  37 

•og35 

13.45 

58.    0 

16.25 

•0974 

21.63 

68.45 

23.  16 

•0943 

H-    7 

57.  10 

17.     4 

•0967 

22.    5 

20.  69.    0 

23.37 

•0946 

14.  i3 

57.45 

18.     4 

•0976 

22.  16 

21.    0.    0 

23.  69 

•0943 

14.  3o 

57.  i5 

18.45 

•0975 

23.  16 

2.    0 

1 5.    0 

56.    5 

19.   12 

•0977 

23.69 

2.    0 

i5.  i5 

55.  40 
56.55 

20.      0 

•0971 

•097-3 

15.43 

20.  22 

Mar.  6 

Mar.  6 

Mar.  5 

Mar.  5 

.6.    7 

58.40 

21.      8 

•0967 

0.    0 

21.    i.5o 

0.    0 

•0945 

0.    0 

-02296 

0.    0 

37  -8 

39-8 

16.  29 

58.45 

21.38 

•0969 

1.  11 

2.    0 

1.42 

•0961 

1.43 

-02087 

I.    0 

40  "041  71 

17.  17 

56.  5o 

21.  56 

•oq6l 

2.  16 

21.    1.    0 

2.    0 

-0966 

3.34 

-01720 

2.    0 

41  •7I43  -6] 

17.35 

57.    0 

(t) 

2.58 

20.  69.  i5 

2.  23 

-0944 

6.    4 

•01707 

3.    0 

44  •o 

45  •& 

17.48 

56.  i5 

4.  14 

67.46 

3.  i5 

•0944 

9.  16 

-01740 

6.    0 

43^6 

46  -o 

18.57 

57.    0 

*»» 

3.32 

•0936 

u.    7 

•01784 

9.    0 

43  •o 

44  •o 

19.  i5 

56.45 

9.  16 

67.  5o 

3.  40 

•0937 

i5. 23: 

•02063 

12.    0 

42^2 

43  •o 

19.62 

57.    0 

9.29 

69.    0 

4.  12 

•0931 

18.62 

•01997 

18.    0 

46  •5i47  ^71 

20.  i3 

58.  10 

10.    6 

55.  3o 

4.35 

•0934 

19.38 

•01962 

21.    0 

47-3 

49-8 

20.  3o 

58.    0 

10.  22 

56.  20 

6.  25 

•0931 

21.   18 

•01860 

22.    0 

49  'o 

60-7 

20.39 

56.55 

10.  40 

55.50 

8.  16 

•0938 

21.  22 

•01842 

23.     0 

5o  -o 

52-1 

20.53 

20.  56.  55 

10.  67 

56.    0 

8.53 

-0937 

2  2.  36 

-01757 

21.44 

21.    3.    5 

11.    2 

57.    0 

9.  i5 

•0941 

22.  42 

-01761 

22.  i3 

4.    0 
(t) 

11.  28 
11.44 

64.  60 
53.  55 

9.30 
10.    0 

•0936 
•0938 

22.60 
22.  55 

-017.1.6 
-01680 

23.28 

6.  10 

12.    6 

53.  60 

lo.  24; 

•og36 

23.  69 

•01629 

23.44 

5.  20 

12.  46 

65.  46 

1 1.    0 

•0943 

23.  59 

6.  5o 

13.23 
1 3.  43 
13.67 

67.  3o 
67.  3o 
58.    6 

11.11 

11.  3o 

12.  6 

•0941 
•0946 
•0940 

Mar.  4 

Mar.  4 

Mar.  4 

Mar.  4 

0.    0 

21.    7.    0 

(t) 

0.    0 

•02621      I.    0 

36-0 

38  •o 

14-47 

67.    5 

i3.  16 

•0946 

0.  i5 

8.    0 

I.    0 

•09  7  2'' 

1.    2 

•02697     3.    0 

40-2 

+2-7 

i5.    0 

58.  10 

i3.  3o 

•0945 

0.  28 

7.45 

i.5o 

•0968 

1.56 

•02538     9.    0 

41-6 

43-7 

16.  22 

67.60  ■ 

13.46 

•0949 

I.    4 

7.    0 

2.    2 

•0962 

10.  29: 

•01728:21.    0 

34  'O 

36-8 

1 6.  3o 

57.    0 

14.    1 

■0949 

I.  43 

3.  20 

2.  22 

•0955 

iq.  57 

•o22o5   22.    0 

34-8 

37-2 

16.  62 

56.  65 

i5.  20 

•0966 

1.52 

5.    0 

2.47 

■0955 

22.33 

•02377    23.    0 

36  •S 

38^6 

17.24 

57.55 

16.49 

•0966 

2.  14 

2.  5o 

3.36 

•0960 

23.  69 

•02296 

19.  22 

65.55 

16.  3 1 

•0968 

2.  45 

21.    i.5o 

4.37 

•0963 

ig.  28 

53.  5o 

17.21 

•0966 

3.    7 

20.  59.  55 

5.  i5 

•0960 

19.33 

53.  .3o 

17.55 

•0968 

3.  17 

59.55 

5.25 

•0960 

1 

19.44 

55.  20 

18.28 

•0968 

3.  .30 

59.    0 

5.53 

•0966 

20.  i3 

54.  45 

19.  24 

•0964 

3.43 

5c).    0 

8.45 

•oq56 

20.  20 

64.  10 

19.44 

-0966 

4.    0 

58.    5 

9.    3 

•0968 

20.  3o 

56.    0 

20.  23 

•0942 

5.    6 

57.60 

9.  26 

•0967 

20.  39 

55.  25 

20.  3i 

•0942 

6.    6 

58.    0 

9.49 

•0968 

20.  56 

57.    0 

20.  41 

-0938 

7.41 

67.    5 

11.  37 

•0969 

1 

21.    4 

56.    0 

20.  52 

-0940 

8.  i5 

56.  3o 

11.58 

•0968 

1 

21.  24 

67.    5 

21.     5 

•og38 

The  indications  are  tal^e 

n  from  the  sheets 

of  the  Pliotographic  Eecord,  except  ^v 

vhere  an  as 

terisk  is  attachec" 

to  the  n 

umber,  in  which  instances 

they  arc  infori-ed  fi 

om  observations 

made  with  tlie  telescope  in  the  anc 

lent  manne 

r.     The  Symbol 

***  del 

otcs  that  the  magnet  has 

ijecn  {jenerally  in  a 

state  of  agitation 

The  Symbol  (f)  denotes  that  the  re 

2;ister  has  f: 

died  between  the 

precedii 

ig  and  following  readings. 

The  Symbol  ;  attat 

;hed  to  a  time  d 

3notcs  that  the  reading  will  apply  ec 

ually  well 

to  a  considerable 

range  c 

)f  time  near  that  which  is 

recorded.     A  brace 

denotes  that  at  1 

his  time  the  curve  of  the  Vertical  Fo 

rce  was  dis 

located,  and  the  d 

iiferenc 

2  of  the  numbers  included 

by  the  brace  .shows 

the  amount  of  tl 

le  displacement. 

AT  THE    KOYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1862. 
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•gH 

u 

■Western 
Declina- 
tion. 

Of 

Ilorizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  l'eni[jerature. 

Greenwich 
Mean  Solar  Time. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Keadings 

of 
Thermo- 
meters. 

Greenwich 
Mean  Solar  Time. 

Western 
Declina- 
tion. 

a 

•SH 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

6 

-gs 

"5  S 

go 
See 

Vertical    Force    iu 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

a 
■gS 

cSg 

a» 

Headings 

of 
Thermo- 
meters. 

Si 

K  So 

Mar.  5 

Mar.  5 

Mar.  6 

Mar.  6 

h         m 

0      1       It 

h         m 

h        m 

h        m 

0 

0 

h        m 

0     /      " 

h        m 

h         m 

h         m 

0 

0 

21.35 

20.  56.  5o 

2  1.  3o 

•0940 

g.49 

20.  46.  20 

7.25 

•0929 

21.  40 

53.    0 

21.38 

■0951 

10.  0 

5o.    0 

7.35 

•og36 

21.  45 

20.  56.  3o 

21.58 

•0937 

10.   7 

47.20 

7-39 

•og34 

22.  l5 

21.    3.35 

22.  i5 

•0946 

1 10.  1 5 

56.  45 

7^47 

•0941 

22.  20 

2.3o 

22.  20 

•0933 

10.  2)3) 

47.  10 

7.52 

■og35 

22.  29 

3.  5o 

22.35 

•0922 

10.  45 

5o.  i5 

8.    0 

•0942 

22.  33 

2.    0 

22.  43 

•0929 

10.  59 

52.  40 

8.    5 

•0939 

2  2.  40    1             4.  00 

22.49 

•0919 

II.    0 

02.   10 

8.  10 

■0948 

22.  47    !            I.  3o 

(t) 

11.    8 

56.  i5 

8.21 

•0912 

23.  14   '         12.  3o 

23.    3 

•oq23 

11.  18 

54.  10 

8.26 

•og3o 

23.  18           10.  3o 

23.  20 

•0889 

u.  3o 

49.  10 

8.38 

•ogi5 

23.  3o 

16.    0 

Ct) 

23.  3o 
23.35 

23.41 

•ogi5 

•0909 
»*# 

•0909 

11.  42 
11.48 
U.  5q 

12.  3 

5i.  55 

5o.  20 
53.20 

52.     0 

8.40 
q.    0 
9.    8 
q.  16 

•0916 
•0910 
•ogi5 
•ogo7 

23.49 

•0902 

12.  l3 

54.  20 

9.  28 

•ogi6 

23.  59 

•ogo6 

12.  l5 
12.  27 
12.37 

53.  10 
53.    0 

g.  35 
9.  43 
q.  5o 

•ogo8 
•0918 
•0906 

Mar.  6 

Mar.  6 

Mar.  6 

Mar.  6 

55.55 

(t) 

0.    0 

•0906 

0.    0 

•01629 

0.    0 

01  -0 

53-2 

12.45 

20.  54.  55 

g.  53 

•0910 

0.  45 

21.11.     0 

0.    9 

•0907 

0.  3o 

•01623 

I.    0 

52  -0 

53^2 

i3.  i3 

21.    0.    0 

10.    4 

•ogi8 

I.  10 

12.      0 

0.  20 

•0910 

I.    5 

f  ^01676 

2.    0 

53^3 

54  '0 

13.28 

20.  58.    0 

10.  23 

•0910 

i.3o 

17.      0 

0.  3,3 

•0922 

1  -oijjo 

3.    0 

54 -8  54^7 

i3.  35 

5q.    0 

10.47 

•0948 

I.  53 

7.      0 

0.  41 

•0917 

_ 

f  ^01826 

1  ^02030 

g.    0 

54  -5154  -61 

1 3.  46 

58.  55 

10.  04 

•og46 

2.    0 

q.  10 

0.  5o 

•0924 

I.  00 

21.0 

5i  •8  53-2 

14.  i5 

56.  10 

11.    6 

•0928 

2.    9 

8.    0 

0.57 

•0920 

f  ^02024 

14.40 

57.  i5 

11.11 

•0921 

2. +6 

i3.    0 

I.    4 

•0922 

2.  17 

1  ^02130 

i5.  17 

55.55 

1 1.  21 

•09  2  g 

3.36 

4.    0 

1.    9 

■0914 

3.    3 

•02o58 

i5.  40 

56.55 

11.04 

•og3o 

3.46 

3.  20 

I.  16 

■0914 

3.47 

•02146 

1 5.  5o 

58.  10 

11.41 

■0935 

4.    2 

3.45 

1.37 

■0962 

4.  20 

•02168 

16.    9 

57.  10 

II.  5o 

•0932 

4.  i3 

1.45 

1.56 

•0928 

5.32 

•02257 

17.  14 

56.35 

11.55 

•og36 

4.  18 

3.    5 

2.  14 

•oq38 

5-49 

•02365 

17.  16 

57.  10 

12.    4 

•og3o 

4.  02 

0.  i5 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indicatious  are  taken  from  the  sheets  of  the  Photographic  Record,  except  wheie  an  asl 

erisk  is  attached  to  the  number,  in  which  instances 

they  arc  inferred  from  observations  made  with  the  telescope  in  the  ancient  manne 

r.     The  Symbol  ***  donotes  that  the  magnet  has 

been  arenerally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  register  has  fai 

led  between  the  preceding  and  following  readings. 

The  Symbol  '.  atttiched  to  a  time  denotes  that  the  reading  will  apply  equally  well  to 

a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  wasdisl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attiichec 

;  to  the  number,  in  which  in 

Ntances  they 

are  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol***  denotes  that  the  magnet  ] 

las  been  generally  in  a  state  0 

f  agitation. 

The  Symbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol  :  attach 

;d  to  a  time  denotes  that  the  1 

eading  will 

apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve 

of  the  Vertical  Force  was  di 

slocated,  an( 

1  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

March  28.  After  1''  the  Declination  Magnet  was  under  ad 

justment. 

AT   THE   EOYAL   OBSERVATORY,   GREENWICH,    IN   THE   YeAR    1SG2. 
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9.  3o 
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5.33 

45.  25 

9- ■37 

■0991 

17.42 
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9.45 

■0998 

17.50 

52.  5o 
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•0982 
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46.  40 

10.  25 

■1009 
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49.30 
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5.56 
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■0994 
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10.48 
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6.38 

48. 20 

11.  10 
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19.  5o 

47.50 

6.46 

48.40 

1 1.  21 

•1007 

lig.  58 

47.40 

6.49 

45. 10 

11.  27 
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46.50 

6.56 

46.  5o 

II.  40 
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47.  20 
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45.50 

II.  48 
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20.  41 

46.  5o 

7-    9 

5o.    0 

12.  10; 

•1028 

2  1.36 

52.  5o 

7.26 

45.    0 

12.  21 

•1028 

2  1.55 

52.    0 

7-48 
8.  12 

49.  5o 

12.  27 

•io36 

22.    4 

53.30 

35.  3o 

12.  54 

•1012 

j22.  ig 

54.    0 

8.32 

43.    0 

i3.    0 

•1012 

22.40 

56.  10 

Thei 

ndications  are  taken  from  the  .sheets  of  the  Photographic  Record,  except  v 

There  an  ast 

erisk  is  attached 

to  the  number,  in  which  instances 

1 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manne 

-.     The  Symbol 

***  denotes  that  the  magnet  has 

\ 

ieen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

ilcd  between  the 

preceding  and  following  readings. 

' 

rhe  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  tc 

a  considerable  1 

•ange  of  time  near  that  which  is 

1 

ecorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vortical  Foi 

ce  was  disl 

Dcated,  and  the  c1 

ifference  of  the  numbers  included 

1 

)y  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Green'wich,  in  the  Year  1SG2. 
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0 
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20.  56.  45 

18.  38 

•0976 

23.  12 

58.    0 

ig.  II 

■0983 

23.  27 

59.  35 

20.  ig 

•0971 

23.40 

20.  58.  10 

20.44 

•0972 

23.54 

21.    0.  10 

. 

21.  14 

•0970 

23.  59 

0.  10 
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21.47 
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•og57 
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Apr.  3 

Apr.  3 
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Apr.  3 

' 

0.    0 

21.    0.  10 

0.  ■  0 

•0981 

0.    0 

•02377 

0.    0 

55 '7 

55^8 

21.58 

•og56 

0.  3i 

0.  1 5 

I.    I 

•0991 

1.52 
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I.    0 
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I.  19 

2.  45 

I.  34 
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2.33 

•02363 
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22.  16 
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3.24 
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'02434 

22.57 
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3.56 
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3.  34 
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4.41 

'02461 

23.    7 

'og5o 

4.  12 

55.  10 

3.49 
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5.  10 

•02432 

23.  2  1 

'0952 

4.24 

53.  10 

3.57 

•1002 

5.25 

•02454 

23.32 

'ogSi 

5.    9 

52.  i5 

4.    4 

•1004 

5.46 

•02440 

20,  59 

•0956 

5.  27 

47.55 

4.24 

•0995 

6.3g 

•02418 

5.56 
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4.33 

•0997 
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Apr.  4 
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•0998 
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1.57 
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14.45 

•02590 
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5.35 
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2.53 
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5.46 
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6.17 
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1 

3.23 
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•02773 

8.  i5 
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6.45 

•0988 

16.57 

•02872 

3.  40 

54.50 
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•0977 

20.  56 

•02766 

8.  29 
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6.59 

•0983 
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4.45 
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•0992 
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•0971 

8.45 

49.50 
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•0985 
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53.    0 

9.  5o 

■0968 

g.  10 

54.    0 

14.  25 

•0982 

1 3.  00 

5o.  45 

10.    0 

•0969 

9.29 

5i.  20 

.4.55 

•0985 

i3.  55 

5i.3o 

10.  1 1 

•0966 

9.48 

51.35 

i5.  i5: 

•0980 

'4-49 

49.  10 

10.  26 

•0978 

10.  3i 

5o.    0 

15.37 

■0980 

16.33 

53.    0 

10.  52 

•0970 

11.33 

49.    0 
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•0984 

17.    6 

5o.  1 5 
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•0989 

1 1 .  43 

49.35 

17.  3 

■0974 
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1 1 .  54 

48.  25 

17.21 

■0976 
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12.    3 

•0975 

12.  20 
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17.31 

•0987 

18.41 

49.20 

12.  39 

•0979 

i3.    0 

46.  10 
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•0987 

19.  II 

5o.  10 

i3.  i3 

•0969 

i3.  18 
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•0982 

20.  12 
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■0974 

13.52 
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18.53 

•0985 

21.  14 

49.45 
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14.27 
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•0977 

14.  17 
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47.40 
47.  10 
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17-  19 
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21.25 

■  '0955 

18.23 
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17.54 
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22.  20 
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For  the  Hori 

zontal  and  Vertical  Forces,  increasing 

readings  denote  in 

creasing 

forces. 
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Indications  of  the  Magnetometers 
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ndicatioiis  nre  take 

n  from  the  sheets  of  the  Photographic  Record,  except  \ 

vliere  an  asterisk  is  attached  to  the  numbei',  in  which  instances 

t 

hey  arc  inferred  f 

•om  observations  made  with  tlie  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

1 

leen  jjeiicrally  in  a 

si  ate  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

jister  has  foiled  between  the  preceding  and  following  readings. 

L'he   Symbol  ;    att; 
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tlie  amount  of  the  displacement. 

AT  THE  Royal  Obsehvatort,  Greenwich,  in  the  Year  1802. 
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GuEHNinCH  OliSEIiVATIONS,  1862. 
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AT  THE   EOYAL   OBSERVATORY,    GREENWICH,   IN   THE   YeAR   1862. 
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Indications  of  the  Magnetometkrs 
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AT  TH15  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Indications  of  the  Magnetometers 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Indications  of  the  Magnetometers 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  infen-ed  from       j 
observations  made  with  the  telescope  in  the  ancient  manner.     The  .Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f)       | 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

April  2t).  The  Horizontal  Force  Magnet  was  found  in  contact  with  the  copper  damper. 
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April  3o''.  2'>.  The  Horizontal  Force  Magnet  was  readjusted,  and  its  linal  position  was  about  o'o3oo  difterent  from  that  preceding.    To  connect 
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diminish  those  in  the  series  beginning  this  day  by  0^03. 
May  3  and  4.  The  suspension  skein  of  the  Declination  Magnet  gave  way  ;  it  was  restored  on  Jlay  5. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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icient  manner.     The  Symbol  ***  denotes  that 

the  magnet  has  been  f 

tenerally  in  a  state  0 

t'  agitation. 

The  Symbol  (f) 

de 

notes  that  the 

register  1 

las  failed  between  the 

"  preceding  and  following  readings.    The  Sym 

bol  :  attached  to  a  time 

denotes  that  the  rea 

dings  will  a 

pply  equally  well 

to 

a  considerabi 

e  ranse  0 

'time  near  that  whic 

h  is  recorded.    A  brace  denotes  that  at  this  ti 

me  the  curve  of  the  V 

■rtical  Force  was  dit 

located,  and 

the  difference  of 

th 

i  nmnbers  inc 

liulcd  by 

the  brace  shows  the 

amount  of  the  displacement. 

JI; 

y  II.  The  Photogi-a 

phic  Traces  for  the  three  Magnelometers  wei 

e  lost,  owing  to  a  failu 

ire  in  the  supply  of 

gas. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18C2. 
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they  are  in 

erred  from  obse 

rvations  made  witli  the  telescope  ii 

1  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  genera 

llj'  in  a  state  of  a 

gitation.     The  Symbol  (f )  denotes  th 

at  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Synibo 

I  ;  attached  to  a 

time  denotes  that  the  reading  will 

apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded. 

A  brace  denotes 

that  at  this  time  the  curve  of  the  Ve 

■tical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

liy  the  brae 

3  shows  the  amoi 

int  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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1.  i5 

•I  125 

3.    0 

•01435* 

9.    0 

68 -c 

68^2 

9.    2 

46.45 

lo.  17 

Il32 

0.  57 

0.    0 

1.34 

•II23 

4-  19 

■01761 

21.0 

60 -5 

61  x 

g.  i5 

47.    0 

10.  36 

1142 

1.14 

21.    0.  3o 

I. 41 

•II27 

5.  18 

•01610 

9.  22 

45.40 

IO-49 

I  i3g 

1.  i5 

20.  55.  10 

1.54 

-II2I 

8.  i5 

•01602 

9-49 

49.  10 

10.  55 

1141 

1.46 

55.    0 

1.55 

•II27 

g.    6 

•01526 

10.    8 

48.35 

II.    4 

1 134 

2.34 

53.  20 

2.    2 

-iio3 

g.  23 

•01548 

10.  24 

4+.30 

1 1.  i5 

1 1 35 

2.45 

53.  45 

2.  i5 

•1 102 

9-  -55 

•oi5o7 

10.37 

46.40 

II.  24 

ll32 

3.17 

53.    0 

(t) 

g.  3g 

•oi5i5 

10.  48 

46.  20 

1 1.  04 

1 137 

3.39 

54.  10 

3.    0 

•ll32* 

g.  46 

[•01494 
•oi56o 

10.59 

48.  20 

11.47 

1 135 

4-    7 

47.55 

3.    2 

-II42 

11.    7 

48.    0 

12.    9 

ii38 

. 

5.    0 

5o.    0 

3.22 

-1142 

10.  3o 

•01452 

11.  17 

48.35 

12.41 

1 135 

5.    9 

5i.  3o 

3.37 

•II6I 

II.    6 

•01061 

U.27 

5o.  3o 

i3.    1 

il38 

5.34 

5o.  5o 

3.52 

•I  I2g 

II.  23 

•01570 

11.35 

5i.    0 

i3.    6      • 

ii38 

5.44 

52.    0 

4.    0 

•I  134 

12.  2g 

•01698 

11.47 

49-  1° 

i3.  ig 

1 142 

5.  57 

50.35 

4-    7 

•I  I  21 

i3.    1 

•01680 

12.  23 

48.45 

13.39 

1141 

6.22 

5i.  40 

4.22 

•1142 

16.    0 

•oig83 

12-49 

5o.    0 

13.47 

ii36 

7.48 

5o.  3o 

5.    0 

-II25 

20.  3i 

•02384 

12.  5g 

5 1.  43 

14.  20 

1 1 46 

8.    0 

57.40 

5.    8 

- 1 1 3o 

21.  3o 

•02395 

i3.  20 

5i.  10 

14.  28 

1145 

8.  16 

46.  55 

5.45 

•1120 

(t) 

13.45 

52.  10 

14.36 

1145 

8.41 

44.    0 

5.53 

•I  i33 

14.24 

48.45 

14.45 

1 142 

8.58 

43.35 

6. 10 

-1126 

14.38 

48.30 

14.48 

1145 

9.    3 

43.  10 

14.  5 1 

47.40 

i5.    0  i 

1 140 

9.  i3 

46.    0 

6.52 

-1120 

i5.  ig 

48.    0 
(t) 

1 5.    6 
i5.  16 

1143 
1138 

g.  29 
g.35 

44.  i5 

45.  10 

6.5g 

7.    2 

•I  125 

-1 1 16 

16.28 

47.    0 

i5.  29 

1 140 

g.43 

38.  3o 

7.  14    1     -1122 

16.35 

48.  10 

16.16 

ii38 

g.  53 

40.  10 

7.  22    '      -lll5 

16.  45 

48.  i5 

16.35 

1143 

10.    2 

,56.  3o 

8.      2          -1122 

17.    0 

47.20 

1 6.  40 

1137 

10.  14 

43.  40 

(T) 

17.  i3 

47.50 
(t) 

16.  40 
i6.5i 

•.143 
•1138 

10.  28 
10.42 

3o.  5o 
42.  10 

9.    0 
9.    3 

•1102* 
-1124 

18.  5i 

5o.  35 

16.55 

■1145 

10.  57 

35.45 

9.  18 

-1088 

19.    6 

58.35 

17.    0 

•1139 

II.  i3 

42.    0 

9.  22 

•1098 

19.  20 

5o.  45 

17.  i5 

•1146 

1 1.  23 

41.  20 

g.  25 

•1096 

20.  45 

5o.  5o 

18.    2 

•ii36 

11.33 

43.50 

g.37 

-1  i3o 

20.  58 

5i.  20 

18.37 

•ii36 

1 1.  45 

42.    0 

g.45 

•1127 

F'or  the  Horizontal  and  Vei  iii.al  Foi-ces,  increasing  r 

eadings  dci 

lote  increasing  forces. 

Mf 

17  i8.  The 

traces  for 

the  Declination  and  Horizontal  Force  Magnets  were 

;  lost,  in  co 

nsequencc  of  defects  in  ■ 

he  photog 

raphic  paper. 

(Ivi) 


Indications  of  the  Magnetometers" 


e 


;cc 


o 


Western 
Declina- 
tion. 


May  19 

h        in 

1.55 
2.14 
2.29 
2.45 
3.  4 
3.  22 
3.45 
4.44 

5.  43 

6.  o 
6.32 
6.  41 
6.46 
6.59 


1 1 

23 

40 
45 

52 

54 

8.    9 

8.  12 

8.  18 

8.  21 

8.  24 

8.33 

8.42 

9-  «2 

9-  »9 

9- •37 

20.  i3 

20.  27 

20.  3o 

20.  33 

20.  56 
21.21 

21.  25 
2  1.33 


May  20 

I.     o 

3.  o 
3.  41 
5.  21 
5.3o 
7.  1 5 
7.36 
7-47 


20.  43.  45 
45.  20 
5i.  i5 
46.55 

5o.    o 

49-    ° 

49.  3o 
47.35 
48.  20 

50.  10 
47.35 
48.  25 
44.30 
48.    o 

44.  o 

45.  1 5 
44.40 

46.  o 
»■** 

42.  5o 
44.30 
38.  5o 

42.  o 

41.  5o 

46.  o 
07.  3o 

43.  10 

42.  o 
45.  10 

43.  10 

44.  o 

49. 10 

47.  o 
53.  5 
5i.  10 

49-  o 
49.50 
5o.  40 
49.35 

(t) 


May  19 

li         m 

9.55 
10.  o 
10.  8 
10.  1 1 
10.  17 
10.  34 

10.  46 

11.  8 


12.  07 

12.49 
i3.    7 

1 3.  40 
13.49 
13.52 

14.  25 
14.  32 
14.  35 

16.  38 
16.44 
16.47 
16.53 

17.  2 

■7-  7 
17.49 
17.54 


18 
18 

4 
16 

18 

23 

18. 

49 

19. 

37 

20. 

0 

20. 

25 

20. 
20. 

34 

55 

21. 

28 

21. 

34 

His 

6u   o)    o 


JIiiy20 

(t) 

20.  57.  27* 

I.    0 

56.  10* 

3.    0 

53.25 

3.53 

49.55 

4.34 

5o.  1 5 

4.  52 

48.  25 

5.17 

47.    0 

5.36 

47.45 

6.    6 

•1092 
■1096 
■1075 
•1098 
•1098 

•I  122 

•io83 
•1126 

*-  >;  * 

■1  122 

•1097 
•I  102 
•1097 
•I  I  12 
■I  I  I  2 
"HOI 
"I  102 
■1095 
•1  100 

•1098 
•1  102 

•loqq 

»*♦" 

•I  107 
■iii5 
•I  102 
•1112 
•1117 
■1112 
•I  1 15 

■I  123 

•1114 
•I  120 

•1 1 15 

*** 

•iii5 

*** 

•I  io5 

•1108 

*  *  * 

•1 104 
•1117 

■1090 
•108S 
•1078 

(t) 


(T) 

•I  106' 
•1118' 
•I  ii5 
•1097 
•I  102 
•1099 
•1 1 1 1 

•1107 
**« 


&  3 
SI 


<1>     p.     CD     S 
5^     ^     ^     rt 


6 

OS 


^ilay  20, 

2.  57  I 
4. 16 

6.36 

7.    3 
8.25 


(t) 
•023g3" 
•02240 
•02  108 

|-Ol82I 

1  •01920 
01837 
01886 
0X834 


Headings 

of 
Thermo- 
meters. 


ilay  20 


I. 

3. 

9- 
21. 

22. 

23. 


6i  -062  '2 

63  •8|63  •2' 

64  -o  65  •o 
34  ■455 -I I 
54 -7  55 -31 
54  ^5  55  '5 


^    rt 


o 


May  20 

h         m 

8.  6 

9.  2 
9.43 
9.58 

10.  8 
10.38 

i3.  28 
13.29 
1 5.  14 
1 5.  34 
18.35 
18.39 
18.47 
18.53 
19.22 
19.  3o 
19.  33 
20.33 

21.  45 

22.  10 

22.  56 

23.  5g 


May  2 1 
o.    o 
o.  23 
0.37 

2-      7 

2.36 
2.  37 
2.  45 

2.  54 

3.  7 
3.  32 
3.38 
3.45 
4.57 

5.  23 
5.45 

6.  3 
6.  41 
9.36 

13.57 
14.58 

15.  41 

16.  o 

16.  18 

17.  2 
17.  25 

18.34 

18.52 
19.  10: 
19.  20 
19.  3o 
19.34 
19.40 


Western 
Declina- 
tion. 


20.  45.  55 

*** 

48.55 

49.  10 

50.  3o 
49.30 
5o.  35 

*«* 

50.55 
5o.  10 
49.  o 
48.  i5 

47.  o 
47.55 
46.  o 
47.50 
47.20 

48.  25 

48.  o 

49.  5o 
53.  5o 
56.  3o 
55.  5 
58.  20 


20.  58.  i5 
59.  o 
59.  1 5 
56.  1 5 

56.  40 

57.  o 

54.  5o 

56.  o 
57.45 

57.  1 5 

55.  10 
56.45 
5o.  5o 

52.  45 
5o.  45 
5i.    o 

49-  o 
5i.  5o 

5i.  o 
48.30 
49.    o 

53.  o 
52.  5o 

46.  40 

47.  10 
45.  o 
47.  o 
45.  3o 
47.  5 
47.  o 
48.45 
47.  10 


S 


May  20 

h  ni 

6.46 

7.34 

7-4-5 

8.  3 
8.23 

9.  o 

1 1.  20 
11.37 

12.  II 

18.  i3 

19.  10 


21.38 
21.  5o 

23.   I  I 

23.  59 


May  21 
c.  o 
o.  17 

0.  38 

1.  o 
I.  45 

3.  3 

3.59 
4-    9 

4.  28 
4.38 

5.  I 

5.47 

6.3i 

6.58 
7.16 
8.40 
9-38 
9.45 
9.49 
10.  o 
10.  43 

10.  54 

11.  19 

11.49 


ij   i>   o   t- 


S     I  (^-5 


^  i£  pt,  c^ 


u 


1 106 


•I  1 : 
•111 

•1 1 1 


•1 1 15 

1109 

•I  1X1 

•XX 14 

•11  x3 

»»* 

•I  122 

•1121 

•1114 

•1112 
•I  io5 

•1121 
•I  120 


•I  121 
•1 120 

•1096 
(f) 

•1112' 

•1108 

*** 

■1X23 

*«* 

■1108 
•1x14 

•1111 

•IXI7 

•11x5 


•1 129 

*  *  * 

•1128 

««*■ 

•I  i3i 
•1128 
1x21 
•I  120 
•X 126 
•1121 
•1 1  22 
•1118 
•I  122 
•Iliq 

•1 124 


May  20 

h  Ilk 

8.  3o 
XI. 37: 
16.  3o 


18. 


39 


19.53 

20.  3y 
20.  5g 

22.  44 

23.  59 


•01868 

•01870 

•02488 

[-02490 

Vo242X 
•02422 

-o23i8 
•02365 
•02022 
•02314 
•02260 
•02006 


May  2 1 

0.  o 

1.  o 

1.  5i 

4.57 

6.33 

9-57: 

i3.    3 

13.    7 

14.59 

i5.  5i 

18.25 

18.43 

20.  3j 

21.  48 
23.  35 
23.  59 


•O23o6 

(t) 
•02364' 
•O2o38 
•01961 
•01882 
•01874 
•02094 
•02078 
P02180 

Vo2l52 
•O224S 
/•O2287 
V02241 
•02252 
•02x20 
•02128 
•02086 
•02  100 
•01962 
•01960 


May  2  X 
o.    o 


Headings 

of 
Thermo- 
meters. 


55-8 


56- 


I. 

2. 
3. 
6. 
9- 

12. 
18. 
21. 
22. 
23. 


55  "8  56  -2 

56  ^457  'o 
56  '6  57  'o 
58  '0  58  •o 
,56  'g.5j  • 
|54  '5  54  ^5 
5i  -452  * 
02  'J  52  •o 

54  ^0  53  -2 

55  ^054  •x 


The  indicatioiis  are  taken  from  the  sheets  of  the  Photo,t;raphic  Keeord,  excejtt  wlierc  an  asterisk  is  attached  to  the  number,  in  whicli  instances 
they  are  interred  from  observations  made  wUh  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
lieen  generally  in  a  state  of  agital  ion.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  j  eadings. 
Ihe  ''j^y'wuol :  attached  to  a  time  denotes  that  the  reading  -sviil  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  tliat  at  this  time  the  curve  of  the  Vertical  Force  -was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  ObservxVtory,  Greenwich,  in  the  Year  1S62. 


(lv]i) 


o 


\\'estcTa 
Declina- 
tion. 


■zf-> 


o 


May  21 

m 

20.  3 
20.  12 
20.  17 
20.  24 
20.  29 
20.  48 

20.  54 

21.  5 

23.38 
23.  5g 


May  2  2 
o.    o 
o.    9 

O.  23 

o.  5o 

3.2  1 

4.46 
8.57 

12.      6 

16.  i3 
16.  58 

18.  19 
18.37 

19.  6 
21.  29 
23.  59 


20.  47.  25 
48.45 

47.  5 
49.20 
48.50 
5i.  10 
5o.  1 5 
5i.  10 

(t) 
54.  3o 
57.    o 


May 


20- 


.  56.  55 
55.  o 
55.  o 
55.    o 

5o.  5o 

49.  33 

50.  5 
5o.  40 
48.50 
47.    o 

46.  1 5 

47.  20 
46.  55 
49.  45 
55.  10 


o.    o 
o.  07 


20.  OD, 

55. 


May  2 1 


C    1-  -3! 

III! 

B 

-=  r,  =  5 

-^ 

■^  a  0  ■- 

m 

§1 

OS 

S  S-t-M 

i» 

Ph- 


=J  ui  r  •  r-i 


3 

f. 

H 

a 

C3 

a> 

73 

0 

3 
rt 

(U 

-^ 

Readings 

of 

Tliermo- 

meters. 


3^ 


12.  56 

1 3.  45 

14.  II 
14.47 

1 5.  10 
i5.  19 
1 5.  45 
16.26 

17.  o 

18.  2 
18.  i3 
18.  21 
18.  29 
18.32 

19.22 
20.  to 
20.  II 

20.  22 
20.  3g 


21.  40 

21.  56 

22.  21 

23.  3 
23.  i3 

23.25 

23.  35 
23.  43 


May  2  2 
I.    o 
3.    o 
9.    o 

21.    o 


May  23 


•I  120 

*** 

•I  I  23 

•III8 
•II18 

•1  I  12 
•II16 
•II16 
•1119 
•II28 
•II18 
•I  121 

•I  ii5 
•I  122 
•I  1 12 

•I  122 

**» 

•I  120 
•1118 
■I  1 1 1 
•1114 

•1108 

«** 

'1 II I 

•I  io5 

*■*» 

•1084 
•1099 
•1108 
•1 100 

•I  lOI 

■1097 
•I  104 

(t) 


■1120 
•I  121* 
•1 102 

•I  106 


(t) 
•I  io5* 


May  22 
o.    o 
o.  58 

2.  1 5 

3.  45 

4.  2i 

9.    o 

9.    9 

1 1.  46 

14.22 

20.  41 

23.     o 


May  23 


o.  2  J 


•01960 
•01877 
•01760 
•01433 
■01342 
■oi383 

(t) 
■01450* 
■01447 
■01480 
■oi6i3 
■02o38 
■02o83 

(t) 


(t) 


May  22 
o.    o 


May  23 
I.    o 
3.    o 


06  'O 
57-1 

58  '4 

597 
62  -o 
56  -g 


58  -4  58  -2 

60  -1  60  -2 


o 


Western 
Declina- 
tion. 


May  23 

h        ni 

1.  4 

2.  6 

2.  23 

3.  o 

4.  8 
4.40 
6.34 
9.  28 

10.    o 

10.   10 

10.  1 9 
10.  41 
10.  57 
12.  17 

i5.  7 
i5.  22 

1 5.  35 

16.  3 

17.  3 
17.42 
17.48 
17.59 

18.  24 
18.57 

19.  3 
19.  10 

19.  21 
19.45 

20.  8 
20.  25 
20.  45 

22.  22 

23.  37 
23.  59 


.56.  5 
55.  3o 
54.  i5 

(t) 
52.31 
5i.  o 
49-45 
5o.  o 
49.  5 
45.  5o 

45.  5o 
44.  35 

48.  10 

49.  3o 
49.45 

47.  10 

49.  10 

48.  10 
53.    5 

46.  o 
47.45 
48.  5o 
47.25 
47.30 
5i.    o 

50.  40 
5i.  i5 
5o.  45 
52.  10 

52.  20 

53.  3o 
53.  20 
58.45 

o.  3o 
o.  1 5 


go 
Sec 

u    _ 

O  = 


M  -■■^' 


go 
OS 


May  2.: 

Ii  ni 

3.    o 

5.  24 

6.  i3 
6.32 

6.  55 

7.  6 
7.  i5 

7.  22 
7.36 

8.  3 
8.  i5 
8.29 
8.37 

8.  5o 

9.  45 
o.  2 
o.  7 
o.  i5 
o.  19 
o.  22 

o.  3o 
o.  34 

o.  40 

0.  49 

1.  o 
1.  10 

1. 19 

I.  22 
I.  32 

I.  3S 

'•44 
I.  48 


1.  02 

2.  20 
2.37 
2.  45 

2.  53 

3.  2 
3.17 

3.  58 
4.18 

4.  43 

5.  I  I 
5.  34 

5.  4-) 

6.  5 
6.32 
7-  2 
7.38 
8.  2 
8.    S 

8.  2  3 
S.  53 

9.  23 

9^49 


•1 100 
•1  ic6 
•1107 
•I  io5 
•1114 
•1 1 15 
•I  1 1 2 
•I  1 15 
•I  1 13 
•I  I  i5 
•1114 
•1  1  20 
•I  1 12 
•iiiS 
•1121 
•Iii3 
•I  1  16 
•1  109 
•H14 
•1  109 

•1111 

•1114 

*  ■-■;-  ■.* 

•II  i5 
•iic8 
•I  1 13 
•11C7 
•1114 
•U08 

•1 1 1 1 

•I  lOI 

•1 109 
•1 104 
•1117 
•1  1 10 
•I  1  i3 

•I  io5 

**)* 

•1  IC2 
•III4 

•II08 
•I  101 
■1  i02 

•licS 
■  1 104 
•1  106 
•I  102 
•1  106 
•1097 
•I  io3 
•1  102 
■I  io3 
•I  100 
•1  107 
■1102 


May  23 

h         III 

1.  02 

2.  2 

3.  O 

4.  2  2 

5.  58 

7^49 
10.  1 5 
1 3.  1 
.4-  3 
i5.  3i 
16.  54 
19.40 
21.  46 

23.32 


2  i  E-i 


•02  174 
•02160 

(!) 
•02 141* 

•020l5 

•01880 

•01720 
•01600 
•01570 
■01542 

■01674 

•01758 
•o  1  Cj5 1 
•CI  996 
•01  885 
(t) 


E 
§•3 


Kea' lings 

of 

Tliermo- 

nieteis. 


May  2. 


9- 
21. 


>  5) 
C  rt 


63^2 

58   "' 


For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  iucrea.'^ing  forces. 
May  22.  The  Photographic  Trace  for  the  Horizontal  Force  Magnet  was  too  faint  for  use. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  numher,  in  -nhich  instances  they  are  inferred  trom 
observations  made  "with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  .shows  the  amount  of  the  displacement. 

May  25.  The  traces  of  the  Declination  and  ITorizontal  Force  were  lost  on  this  day. 
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hey  are  inferred   from  observations  made  with  the  telescope  in   the  an 

cient  manner.     The  Sj-mbol  ***  denotes  that  the  magnet  has 
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leen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re^ 

nster  has  failed  between  the  preceding  and  follo-\ving  readings. 

The   Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  eqn 

ally  well  to  a  considerable  range  of  time  near  that  which  is 
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■ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

cewas  dislocated,  and  the  difference  of  the  numbers  included 
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>y  the  brace  shows  the  amount  of  the  displacement. 
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1104 

22.  14 

54.  i5 
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1 
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(t) 

0.    0 

•01957 

1.    0  j62  -o|6i  "4 

ig.  43 
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0.    5 
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0.    7 

•mo 

1.26 

•01936 

3.    0   63  -7  62  •g 

ig.59 

•III7 

0.37 

1.45 

0.  52 

•1124 

2.56 

■01822 

g.    0  564  -3  64  -0 

20.  21 
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1.    0 
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0.54 

•1124 

3.  i5 
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21.    0 
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•III7 

2.29 
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6.41 

•01548 
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3.27 
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1.  22 
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•III4 

5.34 
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6.  i5 

53.45 
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22.  10 
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The 

indications 

ai-e  taken  fi-om  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  in 

ferred  from  observations  made  with  the  telescope  iu  the  ancient  manner.     The  Symbol  ***  de 

notes  that  the  magnet  has 

Dcen  generr 

illy  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  precedii 

jg  and  following  readings. 

The  Symbf 

1  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of 

time  near  that  which  is 

i-ecorded. 

A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difFerenc 

e  of  the  numbers  included 

by  the  brae 

e  shows  the  amount  of  the  displacement. 

_l 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Vertical  Forces,  increasing 
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jreasing 

forces. 

Tune  i5.  1 

"lie  Phot 

ographic  Traces 

for  thf  tl 

ircc  Magnetometers  were  ei 

itircly  lost  in  conse 

quence  0 

f  a  stop] 

lage  in  the  gas-pipes. 
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AT  THE  Royal  Observatory,  Greentvich,  in  the  Year  1862. 
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unt  oft 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  whei-c  an  asterisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  fi-om  observations  mailc  with  the  telescope  in  the  ancient  manner.     The  Symbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (-f)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vei'tical  Force  was  dislocated,  and  the  d 

range  of  time  near  that  which  is 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Tlio  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  Tlie  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  lias  failed  between  tlic  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  ( quallj'  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Oeservatory,  Greenwich,  in  the  Year  18G2. 
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AT  THE  Royal  Oeservatohy,  Greenwich,  in  the  Year  1862. 
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indications 

are  take 

n  from  the  sheets  of  the  Photographic  Record,  except  i 

vhere  an  as 

terisk  is  attached  to  the  number,  in  which  instances 

hey  are  inf 

erred  fi 

cm  observations  made  with  the  telescope  in  the  anoic 

'ut  manner 

.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  gencrt 

illy  in  a 

state  of  agitation.   The  Symbol  (f )  denotes  that  the  reg 

ister  has  fa 

lied  between  the  preceding  and  following  readings. 

The  Symb 

al:    atta 

died  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well 

to  a  considerable  range  of  time  near  that  which  is 

recorded. 

A  brace 

denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  disl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brae 

c  shows 

the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Indications  of  the  Magnetojietees 


The  ;ndications  are  taken  from  the  sheets  of  the  Photogriiphic  Record,  except  where  an  asterisk  is  attached  to  the  number,  m  which  instances 
thev  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  **«  denotes  that  the  magnet  has 
liecii  'o-encrally  in  a  state  of  agitation.  The  Symbol  (t)  denotes  that  tlie  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  •  attached  to  a^'timc  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A'brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  dilference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet^  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Forcewas  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbo 

to  the  n 

umber,  in  which  instances 

**»  del 

lotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  betiyeen  the 

precedi 

ig  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  0 

f  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the 

diflferenc 

;e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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AT   THE    ROYAIi    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1802. 
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The  indications  are 

taken  from  the  sheets  of  the 

Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  inferred  from 

ohservations  m 

ide  with  the  telescope  in  the 

mcient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  tht 

register  has  failed  between  t 

le  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerab 

e  range  of  time  near  that  wh 

ch  is  recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  in 

eluded  by  the  brace  shows  th 

e  amount  of  the  displacement. 

August  4.     The  tra 

cc  of  the  Horizontal  Force  J: 

agnet  was  off  the  sheet  in  the  direction  of  diminishing  force,  frotu  about  13''.  <,-,'"  to  14''.  7"',  from  14''.  45"'  to  15''  2"', 
and  from  iC.  30'"  to  lO"".  48"'. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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indications  are  taken  from  the  sheet 

s  of  the  Photographic  Kecord,  except 

where  an  asterisk  is  attached  to  the  n 

umber,  in  which  instances 

they  are  inferred  from  observation 

s  made  with  the  telescope  in  the  an 

cient  manner.     The  Symbol  ***  de 

notes  that  the  magnet  has 

been  generally  in  a  state  of  agitatior 

.    The  Symbol  ( j)  denotes  that  the  re 

»ister  has  failed  between  the  precedii 

ig  and  fidlowing  readings. 

The   Syniliol  ;  attached  to  a  time  d 

enoles  th:it  the  reading  will  apply  eqi 

tally  well  to  a  considerable  range  of 

time  near  that  which  is 

recorded.     A  brace  denotes  that  at 

this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  differenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  th 

e  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1.802. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterislv  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  tlie  telescope  in  the  ancient  m.annor.  The  Symbol  ***  den.jtes  that  tlie  magnet  has 
been  generally  m  a  state  of  agitation.  The  Symbol  (t)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
ihe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ'ally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  tlic  amount  of  the  displacement. 
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1 109 
1 106 

1 109 

IIO« 

1 1 10 
1 106 
I  Id 
1090 
1096 
1095 

17-    9 
17.  5o 
17.58 

21.  20 

22.  9 

23.32 

23.  40 
23.  59 

•1106 
-1 104 
•1104 
-io83 
•io85 
•1095 
•1091 
-1094 

Aug.  1 6 

Aug.  1 6 

Aug.  1 6 

'^"s-'^L,  ,, . 

22.49 

1 100 

0.    0 

20.  55.  5o 

0.    0 

•1094 

(t) 

1 .    0  |6o  -4  60  -0 

23.    0 

1097 

1.28 

57.  10 

0.  3o 

-1094 

0.  45 

-02462 

3.    0 

64 -2  64^7 

23.  3o 

•I  100 

1.49 

57.35 

(t) 

5.  54 

-02670 

9-    0 

63  ^8  64  "7 

23.59 

•1087 

2.  24 

55.  3o 

I.    0 

-logq-" 

y.33 

f-02688 

21.0 

61  -1 

61  -7 

1    4.    7 
4.  3i 

52.  3o 
52.  40 

2.  18 
2.38 

•1098 
-1094 

1-02792 
•02778 

Aug.  1 5 

Aiig.i5; 

Aug.  10 

Aug.  1 5 

9.42 

0.    0 

20.  56.  10 

0.    0 

■1087 

(t) 

1.    0 

63-8 

64-0; 

5.26 

5o.  20 

3.  10 

•loqS 

14.28 

-02922 

i.3o 

58.    0 

1.  3o 

•1098 

1.    0 

-02258* 

3.    0 

64 -q 

64-8 

7-39 

5o.  1 5 

**■«■ 

17.43 

-00043 

1.  56: 

56.35 

1.36 

•1102 

1.38 

•02243 

9.    0 

64  -5165  -5' 

8.    6 

48.    0 

3.23 

-1095 

20.  27 

-o3o74 

2.  17 

57.  20 

'•49 

•1096 

2.24 

1^02266 

21.    0   60 -6 

60-6 

8.  39 

47.35 

*■*« 

(t) 

6.27 

5i.  5o 

2.  iq 

•1093 

[•o233o 

9.    2 

49.  i5 

4.    I 

-loqS 

21.    0 

-o3o82* 

i3.    0 

5o.    0 

2.25 

•1099 

3.14 

•02322 

«♦« 

»»* 

22. 3i 

•o3o52 

i5.3o 

5i.  5o 

2.3o 

•1093 

4.  5o 

•02393 

12.  2q 

49.  3o 

4.45 

-1108 

23.  5g 

•o3o68 

17.  5o 

5o.    0 

2.34 

•1097 

9.33 

•02422 

l3.  16 

5i.  10 

**# 

18.    0 

49.  10 

3.    3 

•1  lOI 

1 1.  3 1   i    -02490 

i 

13.44 

49.  3o 

5.  20 

-1098 

For  tbe  Horizontal  and 

Vertical  Forces,  iucreasiug 

readings  d 

L'llOtC  ill 

creasing  forces. 

(eii) 


Indications  of  the  Magnetometers 
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<c 

Headings 

oj 

5-2-S    .1 
0  ;!  <u  1 

aj 

p   a-  -a         1 
-0  2  « 

6 

Headings 

^1 

IS 

Western 
Declina- 
tion. 

u 

Horizontal  1  oree 
parts  of  the  ■wh< 
H.  F.  uncorrect 
for  Temperatur< 

S 

g'o 
5!  :o 

OS 

Vertical    Force 
parts  of  the  wh( 
V.  F.  uncorrect 
for  Temperaturi 

■?  S3 

of 
Thermo- 
meters. 

Is 

Western 
Declina- 
tion. 

IS 

Horizontal  Force 
parts  of  the  wh 
H.  F.   uncorrec 
for  Temperatur 

0  0 
V  '/I 

Vertical    Force 
parts  of  the  wh 
V.  F.  uncorrec 
for  Temperatur 

IP 

of 
Thermo- 
meters. 

"  % 
-H   bo 

OS 

5s 

Aug.  1 6 

Aug.  1 6 

Aug.  1 7 

b       m 

0      1      II 

h        ni 

li        m 

h         m 

0 

0 

h        m 

0      '       " 

h          rn 

h          1)1 

h      tn 

0 

0 

14.  23 

20.  49.     0 

5.32 

•HOC 

16.55 

•1 106 

i5.    3 

5o.  10 

**» 

17.41 

•1107 

16.57 

5o.    0 

6.25 

•1112 

18.38 

•1104 

17.14 

49.    0 

**« 

18.52 

-iio3 

18.44 

49-    0 

6.47 

•1106 

21.    0 

•1090 

19.    0 

48.  10 

«** 

21.  18 

•loqo 

19.30 

49.  10 

7.  17 

•1112 

21.36 

■1088 

19.  3o 

48.30 

#** 

21.55 

•io8g 

20.45 

5o.  20 

8.21 

•1116 

22.    7 

•1087 

20.53 

5o.    0 

9.    6 

•iii3 

22.53 

•iog6 

20.  56 

5o.  10 

9.  20 

•1 1 13 

23.    g 

•1097 

21.  21 

51.45 

9.48 

•1108 

23.  59 

•1104 

21.35 

51.35 

(t) 

10.49 
11.  27 

•1108 
•1111 

i 

22.37 

53.    0 

12.    0 

•1109 

Aug.  18 

Aug.  18 

Aug.  18 

Aug.  18 

23.  59 

56.45 

i3.    7 

•1112 

0.    0 

20.  59.    0 

0.    0       -1104 

0.    0 

-o32o3 

i.    0 

60  -g 

61  -2 

i3.  3o 

•iii5 

0.    8 

59.    0 

(t) 

1.39 

f  -03192 
I  -02838 

3.    0 

62  -0 

62  •€ 

14.    0 

•1  ii3 

(t) 

0.  57 

•ni2 

9.    0 

63-0 

63-2 

i5.  20 

•iii3 

I.    0 

59.     7* 

1.  3o 

•1108 

5.53 

•02g97 

21.0 

5g  -0 

58-9 

17.32 

•1107 

3.    0 

53.51* 

2.25 

•1120 

g.  20 

•o3i6o 

1 9.  3o 

•iio3 

4.    0 

52.  5o 

2.35 

•1117 

10.  21 

•o3i62 

20.    7 

•HOC 

4-44 

5i.  10 

3.    1 

■1116 

10.47 

•o3i53 

20.  22 

■1099 

(t) 

3.37 

-1119 

14.  i3 

-o33i8 

21.34 

•1094 
(t) 

8.42 
9.32 

48.  20 
48.    0 

3.55 

4.  10 

•1 1 15 
■n  i5 

14.38 
i5.  22 

•o33io 
•03277 



10.    9 
10.33 

44.55 
49.  20 

4-  19 
4.48 

•1 120 
•nil 

i5.  57 
18.21 

•o3363 
•03548 

Aug.  17 

Aug.  I  7 

Aug.  17 

Aug.  17 

11.    0 

46.45 

4.58 

•1116 

1 8.  4.0 

f  -03543 
I  -03470 

0.    0 

20.  56.  55 

(t) 

0.    0 

■o3o6b'. 

9.    3 

62-1 

62-6 

11.  12 

47.    0 

5.    4 

•iii5 

5.35 

5i.  3o 

0.38 

•1090 

2.  10 

■o3loo 

21.    0 

59*8 

60 -8 

n.27 

46.    0 

5.  i5 

•in8 

20.37 

r  -03536 
I  -03470 

7.  29 

52.  10 

0.53 

•1094 

8.    5 

•o3ii8 

11.43 

46.40 

5.  3o  '    -1116 

8.27 

9.  1 5 

14.30 

5o.  00 

52.   10 

••    7 
1.  19 

•1093 
•1095 

12.    6 

•o3i54 
f  -03208 
l-o3i25 

11.58 
12.    6 

46.  i5 

47.30 

5.49 
5.  56 

-1 120 
■1126 

22.    0 

f  -03466 
1  -03403 

5o.  10 

2.  43 

•1099 

14.  27 

12.  18 

45.  i5 

6.  20 

•1116 

22.58 

-o3386 

14.53 

5o.  3o 

2.59 

•1102 

r  -03256 
1 -03174 

12.53 

44.40 

6.44 

•iii5 

20.  5g 

•03307 

17.44 

48.  25 

3.  34 

•iio3 

19.10 

i3.    5 

46.  20 

7.     7    1     -1122 

18.24 

46.  i5 

3.48 

•1106 

23.  5g 

-o32o3 

i3.  i5 

44.  25 

7.29  !    -1117 

19.53 

46.  10 

4.34 

■1 106 

13.49 

47.  10 

8.  17  :    -ni3 

21.35 

5o.    0 

4.46 

•1108 

14.  26 

53.    0 

1      (t) 

22.44 

56.    5 

5.26 

•1107 

14.45 

48.    0 

9.    0      -1114* 

23.59 

59.    0 

5.52 
6.    4 
6.3o 
6.49 

•11 10 
•1110 
•1114 
•1118 

14.  52 
i5.  i5 
i5.  3o 
16.  12 

48.  10 
35.  55 
35.  40 
45.  55 

21.  0  1    -1092* 

22.  40   :     -1 102 

23.  7  '    -1108 
23.  i5       -1113 

7.    5 

•1117 

16.  38 

47.    0 

23.  24 

1  111 

7.23 

•1119 

18.  i5 

46.    0 

23.34 

•iii3 

7-44 

•1116 

19.  3i 

46.    5 

23.  5g 

•1108 

8.    3 

•iii5 

, 

19.38 

44.45 

8.17 

•1117 

' 

20.    2 

46.    0 

9-    4 

•11 10 

20.  18 

45.    0 

9.  23 

•I  1 10 

20.  56 

47-  10 

9.32 

■1 109 

Ct) 

10.  i5 

1 1.  29 

•1110 

•nog 

21.    0 

46.  10* 

1 

1 

13.56 

•1109 

Aug.  1 9 

Aug.  1 9; 

Aug.ig; 

Aug.  19 

14.    4 

•nil 

(t) 

0.    0 

•1108 

0.    0 

•o33o7 

I.    0 

64  •g  64  ^4 

i5.    0 

•1108 

0.  3o 

20.  54.  45 

0.  23 

•I  1 12 

2.    0 

-o3ii6 

3.    0 

68  -3 

68-0 

15.33 

•nog 

0.48 

54.  5o 

1.  22 

•1 126 

*** 

3.4g 

•03414 

9.    0 

6g  -o 

69-5 

The 

indications  are  taken  from  t 

he  sheets  of  the  Photographic  Record,  except  i 

There  an  asterisk  is  attached 

to  the  number,  in  which  i 

astances 

they  are  inferred  from  obs 

ervations  made  with  the  telescope  in  the  anc 

ient  manner.     The  Symbo 

1  ***  denotes  that  the  ma< 

jnet  has 

been  generally  in  a  state  of  a 

jitation.    Tlie  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the 

jreceding  and  following  r 

eadings. 

The  Symbol  ;  attached  to  a 

I  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable 

range  of  time  near  that 

which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  t 

lifference  of  the.  numbers 

ncluded 

)y  the  brace  shows  the  amo 

unt  of  the  displacement. 

^1 

XT  THE   ROY.VL   OBSERVATORY,    GREENWICH,    IN    THE    YeAR    1862. 
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.S  —  "2   • 

V     1    Readings  1 

<u 

cJ 

l-s-s-s.. 

<u 

p  ji  ■«   . 

oi 

Readings 

s 

a  3 

■\Vestern 
Declina- 

a 

ntal  Force 

of  the  whc 

uncorrect 

jmperature 

s 

al   Force 
of  the  whc 
uncorrect- 
emperatur( 

eenwich 
Solar  Tim 

of 

Thermo- 
meters. 

s 

■SH 

!-§ 

leg 

Western 
Declina- 

5 
■gH 

intal  Force 

of  the  wh( 

uncorrect 

emperatun 

S 
-gH 

al   Force 
of  the  whc 
uncorrect 
emperatun 

■gH 
leg 

of 
Thermo- 
meters. 

psj  % 

t=j  V, 

OfH.F. 

Magnet. 

Of  V.  F. 
Magnet. 

5§ 

tion. 

1 

Horizo 
parts 
H.  F. 
forT. 

eg 

Vertic 
parts 
V.F. 
forT 

1 

tion. 

1 

Horizo 
parts 
H.  F. 
forT 

5g 

Vertic 
parts 
V.F. 
forT 

eg 

Aug.  19 

Aug.  19 

Aug.  19 

Aug.  19 

Aug.  19 

Aug.  19 

b         lu 

0        /     // 

h        m 

h         in 

h       ra 

0 

0 

h         m 

0       /     /' 

b         ni 

li        m 

>i       ra 

0 

0 

I.      0 

20.  56.    0 

2.  i5 

•III4 

5.49 

•03988 

21.0 

60  ^4 

60  ^8 

23.44 

20.  58.    5 

14.    5       •I  107 

I.  i5 

55.45 

2.  22 

•I  1 15 

7.  3o 

•04342 

22.      0 

61  -b 

61  -2 

(t) 

14.12       ^1117 

1.23 

56.25 

*■**- 

(t) 

23.     0 

62  '4 

62  •o 

14.  22 

•1107 

2.18 

54.    0 

3.    0 

•I  1 16 

9.    0 

•04583* 

14.33 

•1126 

2.  27 

54.  3o 

**» 

21.    0 

■05414* 

i5.    3 

•1093 

2.57 

53.    0 

3.  09 

•II20 

i5.    6 

•II02 

3.  i3 

53.    0 

**» 

3.58 

##* 
•IIII 

i5.    8 
i5.  i5 

•logS 
•I  102 

5.27 

49.    0 

4.    3       -1116 
4.    6      M 114 

15.23 
15.37 

■logg 
•Iii3 

6.56 

5i.  10 

4.  i5 

•1122 

15.48 

■iii3 

10.    3 

'  51.55 

4-  19 

•1100 

15.55 

•1092 

10.  i5 

5i.  10 

4.  28 

•1114 

16.    7 

■1102 

10.55 

45.  35 

4.33 

•I  106 

16.  22 

•1097 

II.  19 

46.    0 

4.39 

■1111 

16.  27 

•logi 

II.  59: 

37.55 

5.    0 

•11 15 

16.34 

•1094 

12.  40 

43.30 

5.    6 

•1112 

16.47 

■1082 

12.58 

40.  40 

5.  12 

•1117 

16.55 

•io85 

14.  i3 

47.  10 

5.  19 

•1109 

17.  i5 

•1078 

14.  16 

46.30 

5.27 

•iii3 

17.24 

•1070 

14.43 

56.    0 

5.  5o 

•nil 

17.34 

•1086 

14.48 

04.  3o 

5.58 

•I  122 

17.57 

•logo 

14.53 

56.  10 

6.  20 

•1 1 16 

18.    7 

•log6 

i5.    2 

54.  3o 

6.45 

•1117 

18.  19 

•iog2 

i5.  10 

57.    0 

6.57 

•iii3 

18.28 

•iog8 

i5.  17 

5 1.  00 

7.15 

•1117 

18.41 

•1090 

i5.  27 

58.  3o 

7.24 

•1117 

i8.5i 

•1098 

15.32 

57.  10 

7.42 

•1121 

19.    0 

•1093 

15.36 

59.    0 

7.55 

•1118 

ig.  14 

•1096 

15.53 

52.  20 

8.28 

•I  1 16 

19.  19 

•1094 

16.    0 

51.55 

9.    2 

•1125 

19.34 

■1098 

i6.    7 

57.  i5 

9-  '9 

•1120 

ig.  38 

■iog4 

16.23 

42.    5 

9-47 

•1127 

19.47 

•logS 

16.  3o 

42.  3o 

10.  II 

•1125 

ig.54 

•iog5 

16.37 

41.  20 

10.  25 

•III8 

20.    2 

•logS 

16.45 

47.    5 

10.  06 

•1II4 

20.  24 

•1096 

17.    0 

40.    5 

10.47 

•1117 

20.  32 

•logo 

17.24 

45.  20 

10.53 

•iii3 

20.46 

•1092 

17.39 

43.  3o 

II.  II 

'1124 

21.  i3 

•io85 

17.  52 

48.    0 

II.  22 

•1122 

21.28 

•1072 

18.  II 

46.  3o 

11.56 

•io83 

21.  42 

•1071 

18.24 

49.30 

12.    2 

•1087 

21.48 

•1076 

18.33 

49.    0 

12.    7      '1084 

22.    8 

•1074 

18.45 

5i.  20 

12.  II 

•1087 

22.  3g 

•1098 

18.57 

47.  i5 

12.17 

•1086 

22.  46 

•1100 

19.    6 

5o.    0 

12.  23 

■1097 

22.53 

•logS 

19.  12 

47.55 

12.36 

•1080 

23. 19 

•1119 

19.  45 

45.  55 

12.  41 

•1089 

(t) 

19.53 
20.    0 

47.30 
45.  25 

12.47 
12.49 

■1084 
•1088 

20.  38 

46.    0 

12.53 

•io85 

Aug.  20 

Aug.  20 

Aug. 20 

Aug.  20 

21.    5 

48.  20 

i3.    3 

•I  loq 

(t) 

(t) 

(t) 

0.     0 

63  ^5  63  -2, 

21.  29 

47.45 

i3.  i5 

•1086 

I.    0  '20. 55.  14* 

I.    0 

•1082* 

I.     0 

•04180* 

1.    0 

64  ■764-8 

21.33 

49.55 

i3.  27 

■1104 

3.    0          53.  20* 

I.  22 

•1096 

2.47 

■02955 

2.    0   66  ■o  66  -0 

22.  18 

54.    0 

13.34 

•I  102 

5.  57          5o.    0 

*»'* 

3.33 

•03067 

3.    0  167  ^067  •I 

22.  45 

04.  3o 

l3.  42 

•1  120 

6.  1 5  1       49.  45 

2.3o 

•1109 

4.56 

•03376 

6.    0   69^068  ■S 

22.  57 

56.    0 

13.47 

■111  I 

10.    3  !       52.  20 

*«* 

6.53 

•03520      9.    0  |68  -7168  •Sj 

23.  19 

56.  20 

1 3.  5o 

•11 13 

10.  41          5i.  25 

3.17 

•II II 

8.3i 

•03587    12.    0   67  "5 

67-2 

For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  fc 

rces. 

Au 

gust  19.  The  Photographic  Trace  for  the  Vertical  Force  Magnet  was  off  the  sheet  from  7''.  3o".,  in 

the  direction  of  increasing  force. 

Vf 

RTICAI.  Force. — August  20.  The  adjustments  were  altered  at  0''.,  so  that  the  readings  were  diminisl 

led  by  7"'''^8o,  or  by  0^01234  parts 

< 

jf  the  whole  Vertical  Force  ;  and  again  at   2''.,  wlieu  tlie  readings  were  still  further  diminished  by 

■f'"  -^0,  or  by  o^oi5o3  parts  of  the 

1 

vhule  Vortical  Force. 
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iNHICATIONft   OF   THE    MaGKETOMETEI;S 


c3 

aj 

OJ 

■S^1-J 

OJ 

Readings 

CJ 

c3 

0" 

C   I*  *a     . 

0 

Readings 

Western 
Declina- 

.1 
II 

IS 

Of 

Thermo- 
meters. 

Western 
Declina- 

S 
•?  S 

0  ^  fc  s 
b.SS5 

ll 

,=  a  0  fc 

E 
■5  S 

of 
Thermo- 
meters. 

t'?^ 

%9i 

t.9i 

^"'1 

t^ 

Ua,  ^ 

pR   " 

t'°2 

Scg     |H'3  =  i 

Z  ^ 

■5'S§i 

sl 

tion. 

5g 

Sh  to 
OS 

c  ^ 

0  a 
S 

i         ^ 

tion. 

1^ 

eg 

5g 
1 

0  r^ 

Aug.20 

Aug.20 
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Aug.20 
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0 

0 
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0       /       // 
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August  21.  The  Photographic  Trace  for  the  Vertical  F 

orce  Magnet  was  too  faint  for  use. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18C2. 
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64^5i63-8j 

**V 

0.53 

0.55 

1.    6 

•1107 

i.3o 

•02972 

3.    0 

67-1 

66^9 

19.43 

•1097 

1.35 

2i.      1.20 

1.35 

•1 109 

2.24 

•02803 

9.  0 

65-9 

65^9 

19.55 

•1097 

*»* 

*** 

3.  i3 

•02635 

21.     0 

59 '9 

597 

20.49 

•1088 

2.38 

20.  58.  20 

1.58 

•1104 

5.32: 

•o3220 

21.  10 

•lo83 

2.  40 

5q.  20 

**# 

8.25 

•03458 

21.  3i 

•1083 

3.    6 

56.  5o 

2.  3o 

•1 102 

9.53 

•03470 

■*■** 

3.41 

56.  10 

2.  42 

•1107 

12.  27 

•03588 

22.    0 

•1090 

4.    0 

56.  5o 

-«*» 

13.36 

•03694 

-*** 

4.32 

56.    0 

3.27: 

•1099 

17-    7 

•04077 

22.  25 

•1  io3 

5.35 

56.  i5 

**-* 

17.58 

•03942 

*** 

5.55 

55.35 

4.    3 

•111  I 

20.  43 

•o368o 

23.  28 

•I  100 

6.28 

55.  5o 

**-* 

21.  54 

■03537 

»--** 

7- '9 

56.55 

4.34 

■1095 

22.48 

•03490 

23.  59 

•I  no 

7.57 

55.55 

»-*'* 

23.  59 

•o3385 

1 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  -h 

rhich  instances  they  a 

re  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has  been  generally  ii 

1  a  state  of  agitation . 

The  Symbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  t 

liat  the  reading  will  a 

pply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

;e  was  dislocated,  anc 

the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

August  24.  The  motion  of  the  Declination  and  Horizontal  Force  photographic  cylinder  was  impeded  for  two  hours,  na 

mely,  from  1 3'".  30'". 

to  I4^  jo"'. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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OS 
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1 

^i 

1 

> 

1 

^     01 
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0 

^  a 
OS 
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Aug.  2  6 

Aug. 26 

Aug.  26 

Aug.27 

Aug.27 

Aug.27 

Aug.27 

h       m 

0      /      It 

b         m 

h  ^    m 

b          ra 

0 

0 

h          m 

0           /        h 

h        m 

h        m 

h        111 

0 

0 

0.      0 

21.     0.55 

0.     0 

•IIIO 

0.    0 

•03385 

I.    0 

66^2 

65  ^6 

7-38 

20.  53.  45 

2.  40 

-II  10 

6.  18 

(•  -03233 

21.0 

59  -560  -1 

0.  20 

2.  55 

0.    17 

■1106 

2.  I5 

•03104 

3.    0 

69  •! 

68^8 

7^44 
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2.5l 
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59  -8  60  -2 
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7.15 
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f  '03540 
1  '036 1 2 
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•03297 

1.49 

1.     0 
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•03403 
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52.40 
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•II02 
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6.41 
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53.  10 

4.44 

•II02 

19.    7 

•03468 

2.40 

21.    0.55 

(t) 

i3.  i5 

5i.  20 

5.  29 

•I  108 

20.  5o 
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3.52 
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7.56 
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49.25 
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6.5o 
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•03740 
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7.21 
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•1096 
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•03778 

17.27 
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7.53 

•1102 
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53.  40 

11.    6 
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17.33 

•04203 

17.39 

47.30 
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7.55 
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.1.22 

•1096 

22.    7 
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17.54 

47.15 

8.54 

•1 107 

8.  12 
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11.47 

•1093 

20.  59 
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18.    0 

48.  20 

9.38 
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8.42 

45.  55 

12.  i5 
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18.  11 
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8.5i 
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18.37 
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•1 100 

18.45 

47.30 

11.  45 
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9.  26 

46.35 

13.57 

•1095 

19.    2 

48.  10 

12.    0 

•1114 

9.52 
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14.  17 
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14.43 
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i5.    4 
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16.  43 
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14.32 

50.55 
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58.  20 
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18.45 

•1 104 

16.44 

5o.  5o 

21.  52 

•1081 

19.    5 

•iio5 

16.  58 

5i.  i5 

22.  12 

■io83 

19.54 

•log  I 

18.  12 

49.  10 

(t) 

20.  i5 

•log  I 

18.  40 

49.    0 

20.  3i 

•io8g 
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Indications  of  the  Magnetometers 
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Indications  of  the  Magnetometers 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  ihf  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vei'tical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  tlio  amount  of  the  displacement. 

AT  THE  Royal  Observatoiiv,  Greenwich,  in  the  Year  18G2. 
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The  indications  are  taken  from  the  she 

ets  of  the  I'hotographic  liecord,  except  where  an  aster 

sk  is  attached  to  the  number,  in  which  instances  they 

ai'e  inferred  from 

observations  made  with  the  telesco 

Id  in  the  ancient  manner.     The  Symbol  ***  denotes  tha 

t  the  magnet  has  been  generally  in  a  state  of  agitation. 

The  Sj-mbol(t) 

denotes  that  the  register  has  failed 

between  the  preceding  and  following  readings.  The  Sy 

nbol  :  attached  to  a  time  denotes  that  the  reading  will  a 

pply  equally' well 

to  a  considerable  range  of  time  nea 

r  that  which  is  recorded.     A  brace  denotes  that  at  this 

time  the  cur\-e  of  the  Vertical  Force  was  dislocated,  ant 

the  difference  of 

the  numbers  included  by  the  brace 

shows  the  amount  of  the  displacement. 

September  4.  The  Photographic  Tra 

:es  for  the  Declination  and  Horizontal  Force  Magnets 

■were  totally  lost,  owing  to  defects  in  the  paper. 

September  5.  The  Photographic  Tra 

ce  for  the  Vertical  Force  Magnet  was  too  faint  for  use 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG2. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
September  6.  The  Photographic  Trace  for  the  Horizontal  Force  Magnet  was  too  fauit  for  use. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  astc 

■risk  is  attached  to  the  ni 

imber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner. 

The  Symbol  ***  den 

otes  that  the  magnet  has 

jcen  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  fa 

iled  between  the  precedin 

g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  t 

0  a  considerable  range  0 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and  the  ditferencc 

of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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The  indications 

are  taken  from  tl 

le  sheets 

of  the  Photographic  Record, 

except  ^^ 

'here  an  asterisk  is  attachec 

to  the  number,  in  which  instances 

they  .arc  in 
been  gener 

ferred  from  observations  made  with  the  telescope  in 

the  anc 

ent  manner.     The  S3'mbol 

***  denotes  that  the  magncf   lias 

ally  in  a  state  of  agitation.   Tlie  Symbol  (f)  denotes  tl 

at  the  rej 

jister  has  failed  between  the 

preceding  and  following  reai'ings. 

The  Symb 

ol  ;  attached  to  a  time  denotes  that  the  reading  wil 

ajiidy  e( 

[ually  well  to  a  considerable 

>  range  of  time  near  that  which  is 

recorded. 

A  brace  denotes  that  at  this  time  the  curve  of  tlie  Ve 

rtieal"Fo 

•cewas  dislocated,  and  the  d 

itference  of  the  numbers  included 

by  the  bra 

ce  shows  tlie  amount  of  the  displacement. 

AT  THE   KOTAL   OBSERVATORY,   GREENWICH,   IN  THE  YeAR   1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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located,  and  the  difference  of  the  numbers  included 

by  the  brae 

e  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Obseryatoet,  Greenwich,  in  the  Year  18G2. 
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The  indications  <are  taken  from  tlie  slicets  of  the  Photographic  Record,  except  where  an  asteri.'ik  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  appl}-  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  tlie  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  show-^  tlio  amount  of  the  displacement. 


AT  THE  Royal  Observatoky,  Greenwich,  in  the  Year  1S62. 


(cxxv) 


OJ 

oj 

aJ 

<c 

Ktadings 

0 

0 

•S  ~  "2   ■ 

0 

c  3  -^ 

a> 

Keadinjrs 

o  o 

AVestern 

Decliua- 

tion. 

S 

s 

is 

t-   "^   fc   to 
r°    S    0    S 

e 
■gH 

of 
Thermo- 
meters. 

B 

Western 
Declina- 
tion. 

s 

■gH 

SCO 

illl 

a  0       g 

S 
IS 

OJ 

■"is  g 
S  s:  £:  3 

i  a  s  s 

fc-S  s  s. 

B 
■gH 

leg 

of 

Tliernio- 

meters. 

.  a 

^  ti, 

OS 

0-^ 

Sept. 26 

Sept. 2  6 

Sept.28 

h           m 

0     /      II 

1)        m 

Ii        m 

li        m 

0 

0 

h        ni 

0       /       14 

b        m 

li        m 

h         ni 

0 

0 

20.  04 

20.  47.  25 

22.44 

■1229 

17.    4 

20.  5o.  20 

20.  46 

46.  5o 

23.    8 

•1222 

17.53 

49.  10 

21.      0 

48.  20 

23.  2  1 

•1240 

18.39 

49.  10 

21.  28 

5o.  3o 

*-^s 

19.  14 

49.  3o 

21.38 

49.30 

23.  59 

•1  243 

20.    6 

48.    0 

22.  14 

5i.  3o 

20.  42 
20.  59 

48.  10 
49-    3 

22.45 

53.  5o 

21.  3o 

49.  10 

22.53 

55.  i5 

22.    3 

5i.  20 

23.    7 

52.  5o 

22.43 

5i.  5o 

23.  10 

54.  1 5 

23.  59 

53.  25 

23.  23 

23.  39 

52.  10 

54.    0 

Sept.29 

Sept.29 

Sept.29 

Sept.29 

23.  45 

53.  20 

0.    0 

20.  53.  25 

(t) 

0.     0 

•o3565 

1.   0 

66-9 

66-7 

23.49 

54.  1 5 

0.  3o 

54.    0 

0.47 

•1245 

2.      8 

-o3553 

3.    0 

67  •o 

67-2 

23.  59 

55.    0 

0.44 
0.  56 

53.  i5 
53.  25 

1.36 

•1249 

6.33 

•03398 
•03392 

9.    0 

66-8 
63-0 

67  -0 

64  "0 

I .  ij-O 

•1247 

9.    0 

21.    0 

Sept.27 

Scpt.27 

Sept.27 

Sept.27 

1.29 

54.  10 

2.     3 

•1256 

11.55 

•03430 

0.    0 

20.  55.    0 

0.     0 

•1243 

(t) 

1.       0 

66  -2  65  -9 

1.  53 

52.45 

2.  22 

•1254 

12.    8 

•03407 

0.    7 

56.    0 

0. 17 

•1244 

1.    0 

•03646' 

3.    0 

67  •467^0 

3.    9 

5o.  20 

3.  i5 

•1253 

14.43 

•03468 

0.  2  I 

54.    0 

(t) 

3.    0 

•03594* 

9.    0 

67  •I  66  -9 

3.36 

47.50 

3.  3o 

•1248 

17.  32 

•03692 

(t) 

I.   0 

•125o* 

5.24 

•03415 

21.    0  i64-6;64-7, 

4.23 

47-    0 

5.14 

•1257 

21.  20 

•03916 

1.   0 

56.  40* 

3.    0 

■1253* 

7.    2 

•o335o 

4.49 

47.30 

5.  54 

•1259 

22.44 

r*o39o5 
V03703 

3.    0 

53.  16* 

9.    0 

•1286* 

9-^7 

•o33i6 

4.58 

47.    5 

6.  16 

•1255 

9.    0 

38.56* 

21.    0 

•1242* 

1 1.  55 

•o325o 

5.55 

48.  i5 

6.42 

•1262 

23.  2  2 

-03702 

21.0 

48.  40* 
(t) 

14.  53 
17.    8 

•o3332 
•03368 

6.  18 
7-44 

46.    0 
5o.    0 

8.38 
g.  18 

■1260 
•1262 

(!) 

22.  43 

54.    0 

20. 48       -03546 

8.    2 

5o.  10 

9.59 

•1258 

23.38 

55.45 

23.  39       -03647 

8.  25 

5i.    0 

10.37 

•1262 

23.  59 

55.  45 

2  3.  59       -03646 

8.45 

5o.  5o 
52.45 

52.25 

10.  59 

1 1.  i5 
II.  29 

•1  25q 
•1263 
■1260 

Sept.28 

Sept.  2  S 

Sept.28 

Sopt.28 

9.  20 
10.  17 

0.    0 

20.  55.  40 

(T) 

0.   0      -03646 

8.  3o 

67-9 

67-8 

II.    I 

54.  i5 

1 1.  42 

•1266 

2.      4 

52.     0 

2.48 

■1249 

2.     4         ^03640 

21.    0 

64-8 

65  'o 

II.  32 

54.  5o 

II.  52 

•1262 

3.    0 

5i.  3o 

3.  45 

•1252 

3.  26  1    ^036 1 4 

1 1.45 

58.  i5 

i3.  26 

•1258 

4.    3 

48.    5 

4.39 

■1247 

4.23 

•03526 

12.     7 

53.20 

14.  21 

•1255 

5.29 

48.  40 

5.  3i 

•1249 

7-49 

-o3368 

12.  55 

5 1.  40 

16.    2 

•1256 

6.  22 

5o.    0 

6.36 

•1254 

12.  21 

-03322 

i3.  58 

53.  1 5 

16.26 

■1254 

6.53 

5o.    0 

7.36 

•1254 

14.41 

-o33o6 

14.  25 

53.    0 

16.43 

•1255 

7.42 

49.    0 

8.    0 

•1248 

14.48 

-03364 

14.34 

52.25 

17.  16 

•1254 

8.  12 

5o.  5o 

10.  22 

•I25l 

18.    6 

-00478 

16.26 

55.  10 

17.48 

•1256 

8.49 

48.  10 

ID.  35 

■'2+9 

21.  28 

-03547 

17.  12 

55.    0 

19.45 

•1249 

9.    5 

48.  5o 

10.  55 

•1254 

23.  59 

-o3565 

19.  5o 

46.55 

ig.57 

•1243 

9.24 

47.20 

1 1.  i5 

•125l 

20.  57 

47.50 

20.27 

•1246 

9.  55 

48.    0 

11. 3i 

•1253 

21.  26 

49.    0 

20.32 

■1243 

ic.  04 

46.  10 

12.    5 

•I25o 

21.49 

48.30 

21.0 

•1241 

II.    4 

47.  10 

12.28 

•1266 

22.  12 

49.  3o 

23.  i3 

•1242 

II.  35 

48.    0 

12.  52 

•1253 

23.    3 

54.  10 

23.  59 

•1245 

12.  22 

5 1.  45 

17.    3 

•1260 

23.  14 

53.  3o 

12.45 
i3.  10 

49.  0 

50.  20 

17.43 
19.    3 
19.37 

•1262 
•1254 
•1  253 

23.  59 

53.  40 

i3.  21 

5o.    0 

Sept.3o 

Sept.oo 

Sept.3o 

Sept.3o 

14.  12 

51.35 

20.  i5 

•1246 

0.    0 

20.  53.  40 

0.    0 

•1245 

1.    0 

•03720* 

1.    0 

65  •964-9! 

14.  16 

52.  40 

21.36 

■1237 

0.  29 

52.  3o 

0.  17 

•1242 

3.    0 

•03041* 

3.    0 

67  -0 

66-1 

14.  56 

49.  10 

21.48 

•1239 

0.  56 

52.  5o 

I.  i5 

-1249 

9.    0 

•02834* 

9.    0 

64^2 

64-8 

15.26 

49.  3o 

23.34 

•1241 

1.  3o 

5i.    0 

1.32 

•1247 

21.0 

•03325* 

21.    0 

54^6 

55  -2 

.5.41 

5o.  1 5 

(t) 

1.38 

5i.    0 

2.  18 

-1254 

22.    0 

55 -o 

55  •S 

16.44 

49.  3o 

i.5o 

5o.  20 

2.33 

•i25o 

23.    0 

55  -8  56  -0 

For  the  Horizoutal  and 

Vertical  Forces,  increasing  readings  denote  increasing  forces. 

September  27.  The  Photographic  Trac 

as  for  the  Declination  and  Horizontal  Force  Magnets  were  too  faint  for  use. 

September  3o.  The  time-piece 

giving  motion  to  the  Vertical  Force  Cylinder  was  away  for  repair. 
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Indications  of  the  Magnetometers 


qJ 

a3 

•S-3'2   - 

0 

0  a;  -«    . 

<i;        Readings   i 

aj 

aj 

c  ^  '^    . 

QJ 

fl  ^  -3 

CU 

Readings 

a 

g  o 
Sec 

Western 
Declina- 
tion. 

a  3. 
^  0 

0^  s  2; 
f^  a  =  e 

a  °       g 

OJ   0 

1 

0  +i  r; 

r°    S    0    S 
a   0   "^   ^ 

a 

of 
Thermo- 
meters. 

a 
II 

CJCC 
1 

Western 
Declina- 
tion. 

a 
'°l 

OJ    0 
u 

a 
og 

fe  j;  g  S 
S  2  pi<  H 

S 

oi   0 

of 
Thermo- 
meters. 

C4^ 

0  r^ 

it 

0  <■ 

si 

Sept.3o 

Sept.3o 

Oct.  I 

Oct.  1 

Oct.  I 

h         m 

0       1     II 

h          m 

h        m 

h       m 

0 

0 

h       III 

0       /       // 

b         m 

h        m 

h       m 

0 

0 

3.    o 

20.  49.    5 

2.  40 

•1252 

5.42 

20.  47.  5o 

7.34 

•1260 

23.      0 

61  -0 

60  ^5 

3.  i5 

5o.    0 

2.53 

-124q 

7.46 

52.  10 

7.48 

•1266 

4.  .6 

5o.    0 

3.3- 
4.  25 

-I25S 
-1255 

8.  i5 

48.  10 

8.    8 
8.22 

•1249 
•1253 

4.24 

49.40 

4.04 

•1256 

9-    0 

48.  20 

8-49 

•i25o 

4.48 

5o.  10 

*** 

5.    6 
5.54 

•1202 
•1260 

9.51 

46.55 

9-    4 
9.38 

•1255 

•1254 

5.    3 

49.  3o 

7.37 

•1262 

10.  10 

48.35 

10.    8 

•1261 

5.  3o 

5i.    0 

7.48 
8.    0 

•126+ 

•1262 

10.  26 

10.49 

48.25 

5o.  40 

10.34 
10.  5 1 

•i25o 
•1256 

6.  33 

5i.3o 

8.  10 

•1264 

11.  3o 

49-    ° 

u.  34 

•1254 

6.  45 

5i.    0 

8.32 

•1261 

12.    8 

51.40 

11.  53 

•I25l 

*»* 

8.48 

•1261 

12-49 

5i.  35 

12.36 

■125l 

9-27 

48.  i5 

10.    7 

•1267 

i3.    3 

56.  55 

*** 

10.  18 

5o.  20 

11.33 

■1271 

i3.  29 

5o.    0 

12.48 

•1254 

II.    7 

50.35 

I  I.  52 

•1281 

13.57 

47-  10 

i3.    8 

•i25o 

11.48 

52.  55 

12.  16 

•1268 

14.  28 

47.    0 

i3.  20 

•1263 

12.  25 

46.55 

i3.  i5 

•1265 

14.51 

48.    5 

i3.3i 

•1266 

12.33 

46.  1 5 

*** 

14.  17 
i5.    9 

•1265 
•1268 

15.45 
16.  22 

48.  35 
48.    0 

i3.  59 

•1240 

i3.  i3 

48.  10 

i5.  24 
16.  41 

•1273 
•1271 

16.35 
16.52 

48.35 
48.30 

14.40 
14.  55 

•1244 
•1239 

10.59 

47.25 

17.  17 

•1274 

16.59 

49.    0 

#«* 

14.27 

48.  25 

17.46 

•1272 

17.22 

53.    0 

16.    5 

•1246 

14-49 

47.    0 

18.  11 

•1280 

18.  i5 

49.25 

»** 

i5.    7 

47.20 

'9-    4 

-1271 

18.34 

49-    5 

17.    0 

•1249 

1 5.  33 

46.    5 

19-29 

•1275 

r8.  55 

47.00 

17.22 

•1243 

15.45 

48.    0 

20.  17 

•1270 

19.  38 

47.20 

18.27 

•1248 

16.    7 

46.  20 

20.37 

•1262 

20.    5 

46.  i5 

19.    8 

•1242 

16.  20 

47.  1 5 

20.  45 

•1262 

20.  45 

47.30 

20.    7 

■1237 

16.26 

46.  5o 

21.  1 1 

•1258 

2  I.  10 

5o.    0 

20.  5i 

-1228 

16.  38 

48.    0 

22.    6 

•1259 

21.48 

5o.  10 

21.    0 

•1220 

16.52 

47.  20 

22.  52 

•1257 

23.  23 

53.  3o 

21.  52 

•1224 

17.  10 

48.30 

23.  27 

•1261 

23.  59 

53.45 

22.  19 

•1222 

17.  22 

48.  25 

23.  45 

•1256 

23.  12 

-1228 

18.    I 

5i.  20 

23.59 

•1256 

23.38 

•1225 

20.    8 

44.  5o 

23.  5o 

•I  226 

20.37 
20.54 

47.25 
47.40 

(t) 

#** 

Oct.  2 

Oct.  2 

Oct.  2 

Oct.  2 

21.45 

53.45 

0.    0 

20.  53.  3o 

(t) 

(t) 

0.    0 

61  •s 

60  ^8 

*■** 

0.  20 

53.  20 

0.    5 

■1228 

I.    0 

•02784* 

I.      0 

62  -0 

60 -8 

22.  3o 

54.55 
54.  20 

I.  i5 

54.  5o 

0.  23 

-1228 

2.49 

•02732 

2.     0 

62-7 

61  -5 

23.26 

1.57 

52.30 

1.    0 

•1235 

5.33 

-02600 

3.    0 

63-3 

61  -q 

23.  41 
23.  69 

53.  5o 

2.  12 

52.  10 

i.3i 

•I23l 

7.  II 

•02468 

9.  0 

65  •! 

64-6 

54.    5 

2.  17 

52.  35 

I.  5i 

•1229 

9- -59 

•02364 

21.     0 

64^5 

64-0 

5.    5 

*** 
47-  i5 

2.  i5 
2.33 

•1233 
•1228 

10.    I 

12.34 

-02340 
-02287 

Oct.  I 

Oct.  1 

Oct.  1 

Oct.  1 

0.    0 

20.  04.    5 

0.    0 

•1256 

1.    0 

■02992* 

0.    0 

56-6 

56-5 

5.  40 

49-    0 

2.54 

•1228 

i3.    8 

•02293 

0.  3o 

54.15 

0.  3o 

•1259 

3.    0 

-02810* 

1.    0 

577 

57-2 

8.37 

49.30 

3.  18 

•1232 

13.37 

•02282 

1.25 

53.    0 

0.  45 

•1255 

9.  c>2> 

•02557* 

2.    0 

58-5 

57-9 

q.  18 

48.    0 

3.47 

•1226 

16.    2 

-023i3 

I. 41 

54.25 

(t) 

21.    0 

•02850* 

3.    0 

59-4 

58 -q 

9.34 

44.  i5 

4.  28 

•123l 

16.57 

•02302 

2.3o 

5i.    0 

I.    0 

-1257* 

6.    0 

60-6 

5q-8 

10.    3 

49.  10 

5.    I 

-1220 

'9-    4 

-0235o 

2.36 

5i.  10 

3.    0 

-1260* 

9.33 

5g  -0 

58^4 

10.  5o 

46.  5o 

5.  3i 

•1227 

21.    3 

•02346 

3.36 

49.  5o 

4.  i3 

•1262 

12.    0 

58 -o 

57-5 

10.  58 

47-  '5 

5.  5o 

•1227 

(t) 

4.28 
4.58 

5i.    0 

5.17 

•1264 

18.    0 

59  -o 

58-0 

II.  26 

45.  10 

6.  i5 

•1232 

5o.    0 

5.45 

•1202 

21.0 

59-9 

58-6 

1 1.  43 

44.45 

7.43 

■1232 

5.    7 

5o.  10 

6.36 

'    •1262 

22.    0 

60-5 

5g  •o 

|12.     8 

1 

45.  3o 

8.27 

•1234 

The  indications  are  taken  from  the  she 

its  of  the  Photographic  Record,  except  -where  an  aster 

sk  is  attached  to  the  number,  in  v 

phich  instances  they  are  inferred  from 

observations  made  ^vith  the  telesco 

)e  in  the  ancient  manner.  The  Symbol  ***  denotes  tha 

t  the  magnet  has  been  generally  i 

1  a  state  of  .agitation.  The  Symbol  (f) 

denotes  that  the  register  has  failed 

between  the  preceding  and  following  readings.  The  Sy 

mbol :  attached  to  a  time  denotes  t 

hat  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  nea 

r  that  -n-hich  is  recorded.     A  brace  denotes  that  at  this 

time  the  curve  of  the  Vertical  For 

ce  w.is  dislocated,  and  the  difference  of 

the  numbers  included  bv  the  brace 

shows  the  amount  of  the  displacement. 

September  3 

0,  and  October  1.  The  time-piece  giving  motion  to  the 

Vertical  Force  Cylinder  was  aw£ 

y  for  repair. 

AT  THE  Royal  Observatory,  Greenavich,  in  the  Year  1862, 


(cxxviij 


a 
IS 

Western 
Declina- 
tion. 

B 
leg 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

3 

p 

1 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

a 

Readings 

of        ! 
Thermo- 
meters. 

0 

a 
■?  s 

0  g 

Zi 

AVestern 
Declina- 
tion. 

B 

Horizontal  Force  in 
])arts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

a 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

i 

•Sh 

1-2 

og 

Readings 

of 
Thermo- 
meters. 

OS    Og 

OS 

>    bo 

Oct.  2 

Oct.  2 

Oct.  3 

Oct.  3 

Oct.  3 

h         m 

0      /      / 

h         m 

h        m 

h         m 

0 

0 

h         m 

0       '      // 

h         m 

h         111 

b        ni 

0 

0 

1 3.  II 

20.  43.  55 

8.52 

•I  23  I 

II.  i5 

20.  20.  40 

10.    18 

•1238 

11.     q 

■03622 

13.28 

44.25 

9.    6 

■I23l 

11.26 

26.    0 

10.  28 

•II25 

11.  16 

•o36S6 

13.47: 

40.45 

9. 26 

•I  226 

II.  57 

3i.  5o 

10.43 

•u85 

1  1.  26 

•o36g6 

14.  21 

46.  10 

9.43 

•1238 

1 12.  II 

29.40 

10.  52 

•1194 

1 1.  3i 

•03717 

14.  5o 

43.  5o 

10.    8 

•1225 

12.  22 

21.  20 

11.      0 

•1154 

11.45 

•03730 

i5.  i5 

48.  3o 

10.49 

•i23o 

1 

12.35 

28.  25 

II.    8 

-1 135 

"•49 

•03708 

1 5.  42 

5i.  10 

II.    8 

•1224 

1 

12.  5o 

54.  20 

11.  17 

•1147 

11.58 

•03716 

16.    0 

5o.  3o 

12.    3 

•1224 

12.56 

33.  10 

1 1.  34 

■"49 

12.    0 

•03686 

16.  22 

54.  3o 

12.38 

•I  22q 

i3.  25 

3o.    0 

II.  43 

- 1 1 55 

12.    3 

•03686 

17.  26 

49.  10 

i3.    I 

■122  I 

13.56 

3i.    5 

11.48 

-ii5i 

12.  20 

•03557 

18.    7 

49.30 

13.41 

•1229 

14-    7 

39.  40 

11.57 

•1159 

12.26 

•03636 

18.46 

47.50 

14.  14 

•1227 

14.  32 

29.  3o 

12.    4 

•1060 

12.32 

•03587 

1 

19.    I 

48.  25 

14.41 

•1220 

14.43 

34.  25 

12.19 

•1124 

12.  34 

•o362  3 

19.52 

48.  20 

i5.  24 

•1229 

1 4^49 

33.  5o 

12.25 

•1107 

12.  43 

•03382 

20.  20 

49.    0 

1 5.  43 

•1220 

14.57 

38.    0 

12.28 

•Il32 

12.  4g 

•o336o 

21.    8 

51.35 

16.54 

•i23o 

i5.  i5 

45.    0 

12.35 

•ii5o 

12.07 

•o3i  1 1 

21.48 

52.45 

•7-    7 

•1229 

*»* 

12.42 

-1093 

i3.  21 

•03750 

22.36 

53.  3o 

17.  3i 

•1233 

i5.  5o 

48.35 

12.  5o 

•1122 

1 3.  33 

•o3g38 

»** 

17.57 

•1229 

1 

1 15.57 

5i.  20 

12.  55 

•1062 

14.    7 

•04044 

23.34 

56.30 

18.33 

•1228 

16.    3 

20.  5o.  10 

i3.  II 

•1132 

14.  i5 

•04062 

23.  5o 

56.  40 

19.    4 

•i23o 

16.  i5 

21.    8.  10 

13.28 

•Ilq7 

14.  24 

•0410S 

23.  59 

56.55 

ig.  33 

20.  27 

21.  3 

•1223 

•1208 

•I  203 

I 

16.  3o 
16.  41 
16.52 

9.40 

5.  5o 

10.    0 

13.54 
14.    0 
14.    3 

•1257 
•1246 
•1254 

1 4.  3o 
14.38 
14.57 

•041 15 
•04174 
•04200 

21.  19 

•I2o3 

16.57 

g.  20 

14.14 

•1236 

1 5.  12 

■04235 

23.  59 

•1210 

j 

'17.    8 

14.    0 

(t) 
14.  20 

14.  17 

•1240 

i5.5i 
1 5.  56 
16.14 

■04245 

Oct.  3 

Oct.  3 

Oct.  3 

Oct.  3 

1 

19.  16 

14.  27 
14.34 

•1229 
•1238 

■04222 
■04216 

0.    0 

20.  56.  bo 

0.    0 

•1210 

(t) 

I.    0 

67  "266-9 

19.  32 

g.  i5 

14.45 

•1218 

16.38 

•04042 

0.  20 

57.  10 

2.    0 

•1  220 

0.    7 

•02302 

3.    0    68  •8  68^5 

19.41 

14.    0 

14.  55 

•I  209 

17.15 

•03990 

0.  35 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG2. 
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ol 

ser\  ations  made  with  the  telescope  in  the  ancieut  manner.     The  Symbol  **»  denotes  that  the  magnet 

has  been  generally  in  a  state  of  a^;i1ation.     The  Symbol  (f) 

dc 

notes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol  :  attacl 

ed  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  cur\ 

e  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
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Vekt 

iCAL  Force. — October  10.     The  adjustments  were  altered,  so  that  the  readings  were  diminished  by 

G''"'^95.,  or  by  o'oiO()94  parts  of  the  whole  Vertical  Force. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 


(cxxxiii) 


o 

QJ 

.S  -i  ?    • 

gj     £    -^     ti 

al 

•~  "o  S  <U 

6 

Readings 

<c 

ttj 

c  0  .0    . 

4J 

C    0  -0 

Readings 

^.5 

Western 
Declina- 
tion. 

0  -^ 

So§g 

1  '^^^ 

l!3 

fe  ^  §  2 

■Hi-' 

of 
Thermo- 
meters. 

0.2 

Western 
Declina- 
tion. 

a 

1« 

a  .S 

<u  fe  jy  - 
0  ^  h  -:: 

'^^1  =  s- 

■0  § 

■n 

of 
Thermo- 
nieters. 

1:2 

0  a 
a 

i-2 
0  0 

_-  0  ^^  c 

1 
1^ 

S  to 

0  A 

OS 

0  0 

1 

1°      1 

OP 

> 

OS 

OS 

Oct.  lo 

Oct.  10 

Oct.  10 

h        lu 

0       /      // 

1)        m 

b        m 

b          in 

0 

0 

h          m 

0          i        u 

h        m 

\\        m 

h       m 

0        i      0 

17.  II 

21.    3.55 

9.    II 

•1254 

22.38 

•I2l3 

I 

17. 16 

I.  20 

9.  22 

•1 259 

22.44 

•1  206 

17.21 

I.  20 

g.  36 

•1256 

22.49 

•1  210 

17. 26 

0.    0 

9.41 

•1252 

22.  59 

•I203 

1 

17.  32 

21.    0.    0 

10.    2 

-1256 

23.    3 

•1214 

17.39 

20.  59.  10 

10.  16 

-1266 

23.    8 

•I  2og 

17.51 

21.    4.40 

10.  22 

•1256 

23.  35 

■1211 

17.56 

4.35 

10.32 

-1262 

(t) 

17.58 

II.  20 

(t) 

10.  38 
10.42 

■1  206 
•1:62 

Oct.  1 1 

Oct.  1 1 

Oct.  I  1 

Oct.  1 1 

18.24 

21.  II.  i5 

10.49 

•I  25q 

0.    0 

20.  53.    5 

(t) 

(t) 

I.   0 

62  ^062  •o 

18.46 

20.  47-  55 

10.  59 

•1266 

0.    3 

55.    0 

I.    0 

•1218* 

I.   0 

•o32go* 

3.    0 

63  ^464^2 

19.    0 

44.  20 

II.    7 

•1257 

0.  18 

53.  35 

I.    3 

•1208 

I. 41 

•03192 

9.    0 

63  •3,63  -7 

19.  12 

46.  5o 

1 1.  12 

•1262 

0.33 

59.  3o 

1.24 

•1222 

2.  10 

•o3i8o 

21.    5 

60  ^3,60  •S 

19.  3o 

46.  20 

II.  16 

•I25q 

0.  39 

56.  1 5 

1.40 

•1245 

2.  42 

•03198 

19.40 

45.  10 

11.23 

•1264 

0.  55 

54.    0 

(t) 

3.45 

•02944 

19.50 

45.  5o 

11.36 

•1261 

I.    0 

54.  10 

3.    0 

•1249* 

4.  1 5 

•02833 

20.    0 

45.  10 

11.39 

•1260 

I.  12 

20.  58.    0 

3.  18 

•1249 

5.33 

•02877 

20.34 

46.    0 

11.45 

•1254 

1.37 

21.    I.    5 

3.  34 

•1242 

7.  56 

•02930 

20.49 

45.  3o 

II.  5o 

•I  25g 

1.48 

I.    0 

3.47 

•1243 

...     (^ 

(■•02926 

21.    5 

48.  40 

12.    0 

•I  25q 

2.    9 

4.  10 

3.  54 

•1238 

g.    0 

[•02982 

21.  18 

48.55 

12.    7 

•1256 

2.  23 

21.    I.    5 

4-    7 

•1240 

9-57 

•02976 

21.  3o 

5o.  5o 

12.  28 

•1261 

1    2.  5o 

20.  43.  i5 

4.  iS 

•1237 

10.  55 

•o3oo8 

21.  46 

49.50 

12.41 

•1259 

3.    0 

44-  10 

4.  26 

•1240 

12.  12 

•o3ooo 

*»* 

i3.    0 

•1260 

3.35 

51.35 

4.  35 

•1237 

1 3.  14 

•o3o58 

22. 5i 

55.  45 

i3.    3 

•.264 

**» 

4.48 

•1241 

17.    0 

•o3320 

23.    0 

54.35 

i3.    8 

•1260 

4-38 

49.  10 

5.    0 

•1240 

17.  56 

•03345 

23.    2 

56.  1 5 

14.56 

•1263 

*** 

5.  26 

•1243 

22.  22 

•03254 

23.  12 

55.  10 

i5.  19 

•1260 

5.  i5 

5o.  2  5 

5.  5 1 

•1235 

23.  i5 

•03284 

23.  i5 

57.  10 

i5.  22 

•1268 

5.59 

49-    5 

6.  II 

•1247 

23.  5g 

•o32go 

23.  17 

56.35 

1 5.  35 

•1265 

6.  12 

49.  25 

6.21 

•1206 

23.31 

57.    0 

16.  14 

•1268 

6.37: 

45.  5o 

6.36 

•1229 

23.43 

58.    0 

16.26 

•1276 

6.56 

47.30 

6.55 

•1242 

23.54 

54.  3o 

16.37 

•1275 

7.    8 

40.  55 

7.    6 

•1232 

23.59 

53.  10 

17.    2 

17.  8 
17.32 

17-47 

18.  7 
18.  10 
18.  14 

18.  18 
18.25 
18.52 

19.  0 
19.    4 

•1263 
•1270 
•I  206 
•1186 
•1228 

•1223 

•1255 

•I25o 

•1268 
•1228 
•1227 
•1234 

7.15 
7.20 
7.28 
7.43 
7.56 
8.    8 

8.  i5 
8.22 
8.45 
8.57 
8.59 

9.  4 

44.50 
41.45 

43.  25 
40.  10 
40.  5o 

44.  10 
43.45 

45.  1 5 

46.  25 

43.45 
45.  25 

47.  0 

7.  .5 
7.20 
7.  27 
7.33 

7-44 

7.  5i 

8.  2 
8.  25 
8.32 
8.38 
8-49 
9-  19 

•1233 

•1228 
•1238 
•1229 
•1236 
•l23o 
•1238 
•123; 

•1232 
•1234 
•123l 

•1237 

■9- '7 

•1226 

9.  i5 

46.  3o 

9.  28 

•1247 

19.36 

•1220 

9.29 

48.  20 

9.45 

•1247 

1 

19-47 

•1223 

9-33 

48.  10 

9-58 

•1239 

19-59 

•1220 

9.52 

51.25 

10.  10 

•1238 

20.  II 

•1220 

10.  10 

48.45 

10.  25 

•1239 

20.47 

•1210 

10.  19 

49.    0 

10.  36 

•1237 

21.    5 

■1222 

10.  41 

47.40 

II.    3 

•1252 

21.  20 

•1217 

II.    I 

44.00 

II.  19 

■1242 

21.26 

•I  222 

I  I.  23 

46.  1 5 

11.  3i 

•1  252 

22.14 

•1207 

11.35 

45.  10 

1 1 .  43 

•I25l 

22.  28 

•I216 

1 1.  57 

49-    0 

11.58       '1247 

22.32 

•1208 

12.  21 

46.  5o 

*»» 

For  tl 

ic  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 

Octob( 

ir  10.  The  Photogi 

aphic  Ti 

ace  for  the  Declination  jSIagnet  was  ofl'  the  sh 

18''.  24"'. 

.et  in  the  direction  of  increasing  de 

clination  from  17' 

.  58"'.  to 

(cxxxiv) 


Indications  of  the  Magnetometers 


<u 

. 

•-  -o  «  ■; 

a> 

<u 

Headings 

(U 

.     1  c  aj  -a 

6 

—  ■?;  a  o' 

6 

Readings 

F  u 

Western 
Declina- 

a ji 

al  Force 
the  wh' 
ncorrec) 
iperatur- 

'^1 

1  Force 
)f  the  whi 
uucorrecl 
mperatur 

a  c3 

of 
Thermo- 
meters. 

-  a 

a  a 

Western 
Declina- 

^ a 
.'5  b 

C   ra 

"  ^  t  3 

"  .13    0    ^ 

a  a 

Force 
'  the  whi 
ncorreci 
iperatur 

of 
Thermo- 
meters. 

Si  "2 

S  2 

^■—35 

cy    0 

S    ° 

Z  0 

S  5 

■s  "s  3  B 

S  S 

—  ^33 

S  "o 

£  rji 

t.  cc 

go       g 

U  ^ 

rt    ^     .   a; 

t-  Ifl 

fH   oi 

L  ■  a 

See 

t.  'Ji 

go        g 

£  CO 

rt    0     .    aj 

S  CO 

PM  "oj 

2l(    ■*-- 

O  a 

tion. 

0  a 

N  "Ph'^ 

rh  0 

■S  2PrH 

0  a 

.—*  ° 

0  0 

tion. 

^  9 

0     ,-    -  •  r   . 

N  42  ^s^  t-i 

0  a 

.H  iSf^H 

0  a 

N-I      = 

;3 

1 

^  i.>  a 

K  to 

P>   be 

CS 

e4 

1 

1 

QJ 

}l>^ 

1 

0^ 

>    faO 

0^ 

Oct.  1 1 

Oct.  1 1 

Oct.  1 2 

Oct.  12 

Oct.  I  2 

h          ra 

0       y       " 

h        m 

h         m 

h          m 

0 

0 

Ii        ni 

0          in 

h        HI 

h        m 

h         m 

0 

0 

12.  25 

20.47.  i5 

12.   10 

•1238 

6.    1 

20.  48.  5o 

4.  3o 

•1236 

23.  59 

•02735 

12.42 

46.  40 

-*  -#■  -%■ 

6.  18 

45.  i5 

■»** 

i3.  10 

48.  10 

12.  53 

•1244 

6.  29 

45.    0 

4-49 

•1242 

1 3.  54 

47.  10 

i3.  14 

•1241 

6.36 

46.  10 

*** 

14.    0 

48.  10 
(t) 

13.33 
i3.  40 

■1245 
•1243 

6.49 

7-    7 

45.  0 

46.  3o 

5.22 
5.  35 

•1242 
•1246 

14.36 

46.  1 5 

13.56 

•1247 

7.19 

41.  5o 

*** 

14.44 

47.20 

14.    9 

■1241 

7.  3o 

24.    0 

6.  14 

•1  232 

14.  5o 

46.  25 

14.35 

•1239 

7.37 

39.  10 

6.36 

■1243 

i5.    5 

46.  20 

14.45 

-1243 

7.58 

34.  20 

6.56 

•1243 

■  5.17 

45.30 

i5.    7: 

•1237 

8.  16 

37.25 

7.23 

•1  210 

i5.  22 

46.  25 

15.28 

■1242 

8.33 

38.40 

7.38 

•1287 

i5.32 

45.  20 

*** 

8.43 

37.  i5 

7.48 

•1290 

i5.  41 

45.  5o 

i5.  46 

•1242 

9-24: 

42.  10 

7.  55 

•1288 

15.55 

45.  20 

**» 

10.  ii; 

37.    0 

8.32 

•1238 

16.    3 

45.  40 

17-    7 

•1237 

10.32 

40.    0 

8.40 

•1247 

16.  27 

44.    0 

17.21 

•1233 

10.  42 

40.    0 

8.54 

■1242 

16.37 

45.    0 

»** 

II.    8 

45.  20 

9-    7 

•1242 

16.52 

44.30 

17.43 

•1235 

11.  22 

44.  3o 

***- 

17.29 

47.40 

-*** 

11.57 

44.35 

9. 3o: 

•1245 

17-49 

46.  35 

18.36 
19.  i3 

•1235 
•1244 

12.  1 1 

12.59 

46.  0 

47.  0 

9.  5o 

*** 

•1241 

18.39 

49.  3o 

'9-  19 

•1242 

i3.  i5 

49.    0 

*** 

18.55 

47.50 

19.30 

•1242 

13.41 

45.45 

10.  34 

•1246 

19.29 

46.40 

19.40 

•1246 

i3.  58: 

46.  40 

10.47 

•1240 

19.  35 

47.    0 

'9-49 

•1233 

i5.    8 

43.    5 

ii.3o: 

■1  254 

19.40 

46.  3o 

20.    4 

•1244 

18.41 

43.  10 

II.  54 

•1248 

19-44 

47.25 

21.  3o 

•1232 

19.  17 

45.55 

12. 22 

•1257 

19.57 

45.  20 

21.  43 

•1238 

19.39 

46.    0 

12.34 

•1253 

20.  36 

47.  1 5 

21.55 

•1233 

19.43 

46.  55 

12.38 

•1258 

20.58 

48.  5o 

22.    2 

•1235 

20.    5 

45.  10 

-»** 

21.39 

49.  5o 

22.  20 

•1229 

20.  20 

46.  25 

i3.    5 

•1243 

21.  45 

5i.  3o 

(t) 

22.  42 

23.  0 

•1235 

•1225 

20.37 
21.    3 

44.35 
45.  i5 

i3.  20 

•I25l 

22.  54 

5i.  20 

20.  25 

•1237 

21.35 

44.  3o 

**» 

22.  57 

52.  10 

23.  35 

•1234 

22.  10 

47.40 

14.  14 

•i25o 

23.  14 

5i.  10 

23.59 

•1235 

22.  25 

47.35 

-**■* 

23.  18 

52.35 

22.  47 

48.30 

16.  i5 

•1256 

23.35 

51.45 

(t) 

*** 

23.57 

52.  3o 

17.37 

•1261 

23.  59 

52.  20 

18.    1 
18.  12 

*** 

•I  259 
•1260 

Oct.  1 2 

Oct.  1 2 

Oct.  12 

Oct.  12 

0.    0 

20.  52.  10 

0.    0 

•1235 

0.    0 

•03290 

9.    0 

61  -6 

62  •o 

*** 

0.  26 

52.     0 

*** 

6.  i3 

•o3!56 

21.0 

55-6 

56  •a 

18.55 

•1245 

0.49 

52.  40 

0.  3o 

•1234 

6.  5i 

•o3i58 

19.    5 

•i25o 

1.  10 

5 1.  40 

0.  42 

•123l 

7.22 

•03092 

19.  1 5 

•1237 

1-49 

5 1.  55 

0.55 

•1233 

7.  3o 

•o3ii7 

19.  22 

•1246 

2.16 

49.50 

I.  i5 

•1232 

8.    7 

•o3o35 

19.37 

•1246 

2.26 

5o.  20 

2.    0 

•1233 

8.3o 

•o3oi6 

J  9^44 

•1243 

2.45 

49.30 

2.27 

•1238 

9.  5i 

•03040 

20.    0 

•1252 

2.57 

5o.    0 

2.43 

•1246 

11.    6 

•03098 

20.  22 

•1  254 

3.  i5 

48.  i5 

2.57 

•1242 

13.37 

•03268 

**» 

1 

3.  18 

48.  5o 

3.  1 3 

•1245 

16.34 

•o3255 

2 1.    I 

•1253 

1 

3.36 

48.    0 

3.27 

•1237 

20.37 

•03140 

*** 

3.44 

48.  20 

4.    5 

•123l 

j"  -o3oo3 

21.47 

•1252 

3.55 

48.    0 

4.15 

•1237 

22.    9 

1  -02757 

»** 

4-49 

47.50 

*** 

23.  3o 

•02756 

21.  5i 

•1255 

The  indications  are  taken  from  the  sheets 

of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instanc 

.es 

they  are  inferred  from  observations 

made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation 

The  Symbol  (|)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

'notes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  t 

his  time  the  curve  of  the  Vei-tical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  oft 

le  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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I  to  the  number,  in  which  inst 

ances  they  are  inferred  from 

observations  made  with  the  telescope  in  the  ancient  manner.     The  Sjnubol  ***  denotes  tha 

t  the  magnet 

lasbeen  generally  in  a  state  of 

agitation.     The  Sj-mbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  S\i 

iibol  :  attache 

d  to  a  time  denotes  that  the  re 

ading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this 

time  the  cm-^ 

e  of  the  Vertical  Force  was  di 

ilocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

October  18.  The  Photographic  Traces  for  the  Horizontal  Force  and  Vertical  Force  Magnet 

s  were  too  fai 

nt  for  use. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18C2. 
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21.34 
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20.  59.    0 

21.58 

•I  1 15 

6.59 

57.  3o 

3.  12       • 

"49 

21.  i3 
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For  the  Horiz 

ontal  and  Vertical  Force.?,  increasing 

readings  denote  in 

:reasing  forces. 
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)ctober  20.  T] 

10  numbcr.s  in  tlie  scries  beginning  tb 
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s  day  are  smaller  I 

y  o^oi,  nearly,  1 

ban  those  of  the  series 
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Oct.  2  I 
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h         m 
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22. 18 
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5.  52 
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22.  l5 

21.    5.55 

22.  27  [    •ii3i 

5.32 

48.  25 

6.  28 
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22.  22 

4.    0 
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5.  42 
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6.    7 
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22.  39 
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45.  10 
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6.5o 
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7-    7 

42.40 

7.41 

-IC93 

22.  59 

I.  40 

23.    3      '1107 

7.16 

42.  5o 

8.    7 

-1112 

23.     0 

3.    0 

23.  10         -1100 

7.42 

35.    0 

(t) 

23.     8 

1.45 

23.  14      -1106 

7.52 

39.    0 

g.    0 

-1098* 

23.  i5 

I.  25 

23. 3i   1    -1104 

7.57 

40.  20 

9.49 

-1 100 

23.  24 

4.  i5 

23.  35  1    -1112 

8.    8 

46.  3o 

10.    6 

-1081 
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23.43 

•1098 

8.14 

45.  35 

10.  1 5 

-io85 

23.  45 

2.  55 
(t) 
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23.  59 

•II 10 
•1107 

8.2+ 
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8.52 

48.    0 

43.  1 5 

44.  0 

10.  21 
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10.  46 
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-ic8g 
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Oct.  2  2 

Oct.  22I 

Oct.  2  2 

Oct.  22 

9-    3 

40.    0 

10.  56 

•1099 

(t) 

0.   0      -1107 

0.      0 
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g.  18 

42.  00 

(t) 

0.  22 

20.  58.  25 

0.  41       "1 100 

0.  5o 

-03226 
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g.  3o 
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0.  58 
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•03292 
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0.  52 

20.58.    5 

I.  i3 
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I.      0 
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1.32 
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3.41 
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10.    7 

45.  40 

12.55 

•1 1 16 

i.3o 

20.  56.  10 

1-47 

■1117 

4.    3 

•03383 

18.     0 

54-o'56-i 

10.  1 1 

47.20 

i3.3o 

•1 134 

1.42 

54.45 

1.57 

•I  io3 

4.  40  i     ^03290 

21.      0 
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10.  ig 

44.45 

13.56 

•1127 

I.  43 

56.  10 

2.    2 

•1117 

4. 58  1     '03304 

22.      0     53-755^0 

10.23 

46.  10 

14.    8 

■1129 

1.52 

54.  3o 

2.     5    :     '1114 

5.48  !     •03178 

23.     0 

54-4 

55 -o 

10.  40 

38.  10 

.4.18 

•I  125 

1.57 

56.    0 

2.  14 

•1126 

5. 53       -03220 

10.  45 

38.    5 

14.24 

•1 133 

2.   l3 

5i.  10 

2.  19 

•1117 
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-1122 
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56.  00 

2.  22 

•1126 
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11.25 

43.  20 

i5.    3 

-1118 

2.  3o 

52.  45 

2.25 

■iii5 

7.    0       -03204 

11.33 

43.  5o 

16.  3g 

-11 10 

2.35 

57.45 

2.  39 

•II  12 

7.31 

•o3i82 

11.45 

49.  3o 

17.    '0 

•I  122 

2.48 

55.  20 

2.45 

•1126 

7-59 

•03243 

11.57 

46.    5 

17.    5 

•1122 

2.56 

59.    5 

2.48 

•IIIO 

8.  16 

•o32i8 

12.  20 

55.    0 

17.  24 

•ii36 

3.  10 

20.  49.    0 

2.52 

•I  123 

8.  29 

•03277 

12.  46 

5i.  45 

17.40 

-ii33 

3.  i5 

21.     0.     5 

2.  55 

•III6 

9.  47           ^03200 

12.  53 

52.  20 

17.53 

-ii3o 

3.  40 

20.  45.  l5 

3.    0 

•1 1  20 

10.  3 1         ^03062 

i3.    I 

5i.  25 

18.    8 

-1127 

3.  41 

53.  25 

3.    4 

■I  109 

10.49 

•o3i3i 

*** 

18.  ig 

-1114 

3.48 

5o.  40 

3.  23 

•II29 

II.    6 

■o3i5o 

i3.  23 

5i.    0 

i8.3i 

-1129 

3.57 

56.  40 

3.3i 

•I  120 

II.  17 

•03242 

13.26 

5i.  3o 

18.40 

•1124 

4.    2 

45.  3o 

3.  34 

•1123 

11.45 

•03195 

14.22 

44.40 

ig.    3 

•112S 

4-    7 

47.  1 5 

3.  3/ 

■II20 

12.    I 

•o3i77 

14.28 

47.  10 

20.    0 

-I  io3 

4.  19 

34.  3o 

3.  40 

•1126 

12.  16 

•o32i6 

14.33 

46.  20 

20.  3o 

•1 1 15 

4.  25 

3S.  10 

(t) 

12.  28 

•00218 

14.  53 

48.  3o 

21.    2 

•I  109 

4.  26 

34.40 

3.^7 

•I  102 

12.  39 

■00196 

14.57 

48.    0 

21.  i5 

•1094 

4.27 

37.    5 

4.    0 

•1095 

i3.  12 

•o3255 

15.35 

4g.  3o 

21.  24 

-I  !  10 

4.  33 

35.  25 

4.  16 

•J'94 

14.  12 

•o33o2 

1 5.  55 

48.  i5 

21.45 

•iio3 

4.38 

40.  35 

4.  18 

•I  108 

17.    2 

•03463 

16.11 

4g.  10 

21.53 

-1108 

4.39 

40.    0 

4.  33 

•I  l52 

18.    1 

•03426 

16.  19 

5i.  3o 

22.  20 

-iio5 

4.46 

5i.5o 

4.39 

•III6 

18.38 

■00457 

16.48 

55.  2  5 

22.  3o 

-I  no 

4.53 

48.45 

4-  47 

•1126 

(  •00448 

17.    0 

56.  10 

22.36 

-1107 

4.04 

53.  35 

4.57 

•1104 

'9-    4 

1  -oSiSS 

.7-15: 

55.  40 

22.  59 

•I  104 

5.    0 

49.  ID 

5.    3 

•II16 

21.  17 

•03226 

17.26 

57.  20 

23.    9 

-111  1 

5.    7 

54.    0 

5.  II 

■1 100 

22.  10 

•03297 

17.36 

56.    5 

23.  5g 

-1120 

5.  14 

49.25 

5.  22 

•I  1 13 

23.  59 

•o3336 

17.38 

56.  3o 

5.  i5 

5i.  i5 

5.32 

•io85 

17.50 

54.55 

5.  20 

49.  10      5.  45 

•1097 

18.    6 

5i.  20 

The  indications  are  taken  from  tl 

le  sheets  of  the  Photographic  Record,  except  v 

^here  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obsci 

-vations  made  with  the  telescope  in  the  anci 

ent  mannei 

-.     The  Symbol  ***  denote=  that  the  magnet  has 

been  generally  in  a  state  of  r 

igitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

lied  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a 

time  denotes  that  the  reading  will  apply  eqn 

ally  well  tc 

a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocatcd,  and  tiio  diflerence  of  the  numbers  included 

ly  the  brat 

c  .shows  the  amo 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the   telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  the  sheets  of  the  Photograpltic  Eecord,  except  v 

vherc  an  asterisk  is  at 

tached 
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they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  S 

yinbol 

***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

'ister  has  failed  betwe 

en  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  tlie  reading  will  apply  eqi 
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range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo) 

•ce  was  dislocated,  an 

d  the  i 

iflerence  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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Indications  of  the  Magnetometers 
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The 

indications  are  taken  from  the  sliects  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  numbei-,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (I)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The   Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

ay  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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,ached  to  the  number,  in  which  instances 
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liey  are  inferred  fi 

oni  observations 

made  with   tlie  telescope  in  tlic  ancient  manner.     The   S 

ymbol  ***  denotes  that  tlie  magnet  haa 
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)een  generally  in  a  t 

tatc  of  agitation. 

The  Symbol  ( j)  denotes  tliat  the  register  has  failed  betwt 
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1  the  diflference  of  the  numbers  included 
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the  amount  of  tl 

e  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  are  taken  from  llie  slieels  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  t 

0  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  * 

**  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  tbat  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 

tflference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THK  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  ;ire  taken  from  the  sheets  of  the  Photographic  Record, 
the)'  are  inferred  from  observations  made  witli  the  telescope  in 
been  generally  in  a  slate  of  agitation.  The  Symbol  (f )  denotes  th 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Ver 
by  tlie  brace  shov.'s  tlie  amount  of  the  displacement. 


except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
the  ancient  manner/     Tlie  Symbol  ***  denotes  that  the  magnet   has 

at  the  reo-istcr  has  failed  between  the  preceding  and  following  readings, 
apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

[•tical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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16  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obsei 

vations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  a 

gitation.  The  Symbol  (f)  denotes  that  the  register  has  fiiiled  between  the  preceding  and  following  readings. 

The  Symbol ;   attached  to 

1  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diiference  of  the  numbers  included 

ay  the  brace  shows  the  amo 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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e  Horizontal  und  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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the  movements  of  the 

Z  2 


Indications  of  the  Magnetometeus 


.  1 

OJ 

0 ^-a   . 

V         .2  .^  ^  oI    1 

ftj 

Readings 

aJ 

aj 

c  0;  -a 
—  "o  S  <v 

qJ 

a 
f-  2. 

Readings 

Western 

a 

5ls| 

S 
-SB 

a.  -J3    0    b 

e 

of 
Thermo- 
m  eters. 

C3    rt 

Western 

a 
■g'B   i 
■?.§  1 

3 
■SB 

of 
Thermo- 
meters . 

OJCC 
OJ 

DecliiKi- 
tion. 

C    0 

g  0  s  £ 
5  ^  ^  H 

1  o.kI 

■s  <=  1  s 

OS 

Declina- 
tion. 

0  3 
1%  1 

^  1 

IS 

^  0  ^.  s; 

.0  2  fH  H 

1  %>'s. 

ice 

W   bo 

0>5 

o3 

Dec.  1 5 

Dec.  1 7 

Dec.  1 7 

Dec.  1 7 

Dec.  17 

h        tu 

o       1     II 

h         m 

h        ra 

b         in 

0 

0 

li         m 

0     1       II 

h       m 

h       in 

li        m 

0 

0 

23.  11 

•02594 

3.  8: 

20.  44.  10 

3.    0 

•1137 

6.57 

•02716 

12.   0 

52  -5 

55  -0 

(t) 

*** 

3.  17 

•1147 

9.  52 

•02745 

18.   0 

48  ■o 

49 '7 

3.48 

46.  10 

3  52 

•1146 
■1142 

11.22 

•02743 
■02826 

21.   0 

47^3 
47-8 

48-9 
49 -c 

Dec.  1 6 

Dec.  16 

Dec.  16 

Dec.  i6 

1 

4.'    6 

i3.  23 

22.   0 

o.    o 

20.  46.     0 

0.    0 

•I  i36 

1.    0 

•02541* 

I.    0 

48-2 

5o  '3 

4.  22 

45.  40 

4.30 

•1142 

15.47 

•02975 

23.    0 

48-4 

49  7 

O.     q 

46.     0 

0.  21 

•ii38 

3.    0 

•02319* 

3.    0 

5o-2 

51-7 

4.  59 

46.  20 

4.38 

•ii38 

19.    0 

•o3283 

0.38 

47.  i5 

0.44 

•I  i35 

9.    0 

•02209* 

9.    0 

5f3 

5i  71 

5.    8 

45.  20 

5.    1 

•1148 

21.    1 

f  "03116 
I  '03040 

'•47 

45.    0 

0.  54 

•1137 

21.    0 

•02240* 

21.    0 

52  -1 

52-6 

*** 

5.  i5 

•"44 

2.  3o 

44.55 

1.  22 

•I  134 

22.    0 

52-5 

53 -o' 

6.  23 

46.     0 

5.  5o 

•"44 

23.  59 

•02963 

2.  45 

44.  10 

(t) 

1.58 
2.     8 

•1 140 
•ii38 

20.    0 

53-4 

53-9 

6.46 

7.  3o 

39.  3o 
45.  10 

6.12 

6.2! 

•n38 
•ii58 

4.     0 

44.  10 

2.42 

•I  143 

8.  12 

46.  10 

6.  35 

•Il32 

4.37 

42.30 

3.3o 

•1141 

8.32 

45.  3o 

6.57 

•1154 

5.46 

46.  1 5 

3.49 

•1145 

8.44 

46.    0 

1-    4 

•ll52 

7.    5 

44.40 

4.  17 

•I  140 

10.    1 

44.25 

7.  i5 

•ii56 

11.36 

44.  35 

(t) 

4.  3o 
4.43 

•1141 
•1148 

10.  1 5 

11.  12 

46.  0 

47.  0 

7.37 
7.  55 

•"44 

•1142 

12.  27 

45.    0 

6.  16 

•1148 

11.33: 

45.  5o 

»•    7 

•1143 

13.44 

45.  25 

7.  12 

■I  149 

12.     0 

48'.    0 

8.  i5 

•1140 

14.  i3 

44.  3o 

7-29 
8.  20 

■1147 
•1146 

12.34 

12.  57 

46.40 
48.40 

8.46 
9.  i5 

•1 143 
■!i36 

16.55 

43.  5o 

8.48 
9.    6 

•1148 
•1148 

i3.  18 
i3.  42 

47.  0 

48.  20 

9.  29 
9^41 

•1 139 
•Il3g 

19.    4 

47.    0 

10.  52 

•1146 

14.  17 

46.45 

10.    7 

•ll52 

20.  53 

44.40 

1 1.    0 

■1143 

*** 

10.  3o 

•1145 

21.  10 

44.    0 
(t) 

1 1.  1 1 

11.  22 

12.  0 

12.  22 
i3.  24 

1 3.  37 

14.  14 
14.46 

•1143 
•1 146 
•I  146 

•'•44 
•I  146 

•ii5i 

•1146 

•1  i5o 

i5.    5 

16.  3; 
18.  25 

20.    5 

22.  26 

49.  20 

»** 

40.45 

47.30 

«*■* 

43.  55 

-■;** 

43.  5o 

10.  54 

11.  22 

11.  40 
11.59 

12.  8 
12.  37 
12.47 
i3.  i5 

•ii5i 
•1143 
■1143 
•1  146 
•1142 
•1 145 
•ii5i 
•1146 

14.53 

■"47 

1 

22.  40 

45.40 

13.28 

•1148 

15.43 

•1146 

1 

23.    7 

44.  55 

i3.  43 

•1147 

16.38 

•"47 

23.  59 

47.  10 

14.    I 

•"49 

16.48 

■ii5o 

14.  i3 

•1146 

17.    2 

•1148 

14.38 

•1145 

17.38 

•1148 

V 

i5.  i3 

•I  i5o 

18.    7 

•.146 

i5.  40 

•ii53 

18.43 

•ii5o 

16.  16 

•i!5q 

19-19 

•I  145 

17.    0 

•il58 

19.38 

•"44 

17.  i3 

•1 160 

iq.  53 

•i  146 

18.    0 

•ii55 

20.  54 

•1142 

(t) 

18.  20 

19.  0 

•1157 
•ii55 

22.  40 

•1137 

ig.  5i 

•ii56 

23.  3o 

•I  i3o 

21.  22 

■1 154 

23.  59 

•ii36 

22.  45 

•1 152 

23.  38: 
23.59 

•1146 
•"47 

1 

Dec.  17 

(t) 

Dec.  1 7 

0.    0 

■1136 

Dec.  1 7 

(t) 

Dec.  1 7 

0.    0 

54  '5 

55-8 

Dec.  1 8 

Dec.  18 

Dec.iS 

Dec.  1 8 

0.  14 

120.  46.  40 

I.  10 

■ii35 

1.    0 

•02126* 

1.    0 

55 -o 

56 -o 

0.    0 

20.  47.    0 

0.    0 

•"47 

0.    0 

■02963 

0.    0 

49  •' 

5o-5 

0.48 

47.40 

1.52 

■1141 

i.5i 

•023i5 

2.    0 

55-9 

56 -3! 

0.  32 

48.35 

0.  3o 

•ll52 

0.  i5 

f  -02960 
V02894 

1.    0 

5o  -o 

5o  ■■] 

I.  22: 

46.  40 

2.    4 

•1137 

2.52 

r-022q2 

3.    0 

56  -5 

57  -01 

0.  .56 

49.  10 

a) 

3.    0 

5i  -0 

5i  ■o 

2.    1 

48.  1 5 

2.  20 

•1140 

Vo2838 

6.    0 

56-7 

57  'O 

1.24 

48.  40 

1.    0 

•1146* 

2.5l 

■02848 

9.    3 

53-7 

53  ■S 

i 

2.39 

•Il32 

5.    0      -02635 

9.    0 

55  ^357  -o' 

! 

1.  45 

49.  00 

I.  59 

•1146 

(t) 

21.0 

53  -9 

55-5 

The  ii 

idications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances  they  are  infeiTcd  from 

ol 

iservations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f ) 

d( 

■notes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Symbol  :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

th 

e  numbers  included  by  tlie  brace  shows  the  amount  of  the  displacement. 

December  16.     The  Photographic  Trace  for  the  Vertical  Force  Magnet  was  too  faint  for  use. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
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ndications  iue  l;ikcu  liom  the  slieets  of  the  Photographic  Kecorcl, 

except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in 

the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  tl 

lat  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :  attached  to  a  time  denotes  that  the  reading  will 

apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace   denotes  that  at  tlxis  time  the  curve  of  the  Ve 

rtical  Force  was  dislocated,  aiid  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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The  indications  aw  taken  from  tlio  sliects  of  tlie  Photograpliic  Kecord,  except  where  an  asterisk  is  attached  to  the  nuinher.  in  which  instances  they  are  infeired  from 

ohservations  made  ivith  the  telescope  in  the  ancient  manner.     The  S-tinbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  ditterence  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

December  26,  27  and  29.  The  Declination  Magnet  was  under  adjustment. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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10  Horizontal  and  Vertical  Forces,  increasing 
December  29.  Tlie  Declination  Magnet 

readings  denote  in 
was  under  adju.stn 

creasing 
lent. 

forces. 

* 

'  a 

GREEN^yICH  Obsekvations,  1862. 
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Indications  of  the  Magnetometers,  and  Approximate  Monthly  Declination, 
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The  indications  are 

taken  from  the  sheets  of  the  Photographic  Kecord,  except  where  an  asterisk  is  attaclied  to  tlie  number,  in  -whicli  instances  they  are  inferred  from 

observations  ma 

de  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  tliat  the  magnet  has  been  generally  ir 

I  a  state  of  agitation.  The  Symbol  (f)          1 

denotes  that  the 

register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well         | 

to  a  considerab! 

e  rangji  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this'  time  the  curve  of  the  Vertical  Fore 

e  was  dislocated,  and  the  difference  of 

the  numbers  in 

eluded  by  the  brace  shows  the  amount  of  the  displacement. 

December  31.  The 

>eries  on  December  31  of  the  Horizontal-Force-Magnet  is  about  o-oi  smaller  than  that  ending  December  3c 
December  31''.  21''.  The  Horizontal-Force-Magnet  was  removed  for  adjusluient. 

).     The  cause  of  the  change  is  unknown. 

AT  THE  Royal  Observatory  Greenwich,  in  the  Year  1S62. 
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Table  showing  tlie  Approximate  IIeax  JIoNTiir.Y  Wkstei!n  Declinatiux.  af  the  Royal  Observatory,  Grkenwich, 

ill  tlie  Year  1862. 
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KOYAL   OBSERVATORY,   GREENWICH. 


RESULTS 
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BSEEVATIONS 
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MAGNETIC    DIP. 

k  — 

1862. 
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Observations  of  the  Magnetic  Dip, 


Magnetic  Dip, 

observed  at  the  Eoyal  Obsekvatory,  Greenwich,  witli  Ai 

tx's  Dip  Appar.\tus,  in 

the  Year  1862. 
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67.  53.  42 

II  C 

l5.  23 

B2 

9      V 

68.    9.21 

N 

27.    0 

C2 

6      „ 
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1 5.    0 

C3 

6     .. 

67.  58.  42 

H<^ 

21.  23 

B2 

9      " 
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68.  i3.    9 

N 

24.    0 

C2 

6      „ 
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68.  12.    I 

N 

C2 

6      „ 

68.  10.  40 

n  c 

21.  22 

C3 

6      >,          , 

68.    3.38 

N 

September  6.    i 

C  I 

6     „ 

68.  iq.  16 

N 

21.  23 

Ci 

6      »          1 

68.    4.33 

N 

6.    2 

Di 

3      „ 
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11  c 

December    i.  23 

C  1 

6      „ 

68.  12.  5q 

K 

4.    2 

D3 

3      „ 

68.  i5.  i5 

11  c 

2.    0 

C2 

6      „ 

68.  16.35 

N 

6.23 

Di 

3      „ 

68.    0.  i5 

II  c 

2.    I 

C3 

6      „ 

"68.32.  26 

N 

7.    0 

D2 

3           5J 

68.    q.  59 

H  C 

T.  22 

C3 

6      „ 

68.  i3.  53 

N 

7-    1 

Ci 

6      ,.          1 

68.  16.33 

n  c 

2.  23 

C2 

6      „ 

68.    8.  27 

N 

7.    2 

C2 

6      „ 

68.  iq.  28 

II  c 

3.    0 

Di 

3     „ 

68.  16.  18 

N 

9.  23 

C2 

6     „ 

68.  iq.    9 

H  C 

3.    I 

D2 

3      „ 

68.    8.45 

N 

10.    0 

B  I 

9      » 

68.  14.  45 

II  c 

12.    2 

Di 

3      „ 

68.32.  16 

N 

10.     1 

B2 

9      „ 

68.  10.  17 

H  C 

3o.    2 

B  I 

9      ». 

68.  i3.    6 

N 

14.  22 

Bi 

9      » 

68.  i5.  i5 

N 

3i.    2 

Ci 

6     „ 

68.  20.  17 

N 

From  October  27  to  November  15  the  instrument  was  in  the  hands  of  its  matter. 
The  initials  H  C  and  N  are  those  of  Mr.  Henry  Criswick  and  Mr.  W.  C.  Nash. 


AT  THE  Royal  Obsekvatory,  Greenwich,  in  the  Year  IS 62. 


(clxxxiii) 


MoNTULi- jMeaxs  of  Magnetic  Dips,  at  tlie  Eoyal  Observatory,  Greenwich,  witli  Airy's  Dip  Apparatus,  in  the  Year  1863 


Month, 
1862. 


B  I, 
9-inch  Needle. 


Number  of 
Obser- 
vations. 


B  3, 

9  inch  Needle. 


Number  of  i 
Obser- 
vations. 

I 


C-incli  Needle. 


Number  of 
Obser- 
vations. 


6-inch  Needle. 


Number  of 
Obser- 
vations. 


January . . . 
February . . 
March  .  .  .  . 

April 

May 

June 

July 

August  .  .  . 
September . 
October  .  .  . 
November  . 
December  . 


68 
68 
68 
68 
68 
68 


i5.  24 
i5.  8 
I.  43 
12.  10 
10.53 
i3.    6 


Means 


(68.  10.  14) 


68 
68 
68 
68 


68.  10.  20 

68.    7-44 


3 

42 


Month, 
1S62. 


O-inch  Needle, 
loaded. 


Number  of 
Obser- 
vations. 


(68.    9.54) 

D  I, 

3-inch  Needle. 


68. 
68. 
68. 
68. 


o.  7 
8.42 
7.  35 
o.  54 
68.  10.  02 
68.  5.  27 
68.  19.  16 
68.  20.  22 
68.  9.45 
68.  16.  38 


68.  10.  19 


I 

3 
2 
3 

4 
I 


68.  12.56 
68.  12.  17 
68.  19.  6 
68.  3.43 
68.  6.  17 

68.  10.  2 
68.  8.  u 
68.  3.  i3 
68.  8.55 

68.  12. 3i 


Number  of 
Obser- 
vations. 


1)2, 

-inch  Needle. 


Number  of 
Obser- 
vations. 


68.  10.  40 


I>3. 

3-inch  Needle, 
loaded. 


I 

4 

4 
4 
I 
I 


Number  of 
Obser-  , 
vations. 


January.  .  . 
February. . 
Marcli  .'.  .  . 

April 

May 

June 

July 

Augu-it  .  .  . 
September . 
October  .  . . 
November  . 
December  . 

Means . 


68.    2. 54 

67.  55.  34 


68. 
68. 
68. 


3.55 
6.  o 
I.  53 


68.    i.3o 


68. 


c 

3            /          // 

68 
68 
68 
68 

I.  14 
9.44 

9-    7 
12.  i3 

68 

10.  24 

68 

24.  17 

68.  6.48 
68.  12:  29 
68.  8.48 
68.    7.38 


68.    8.45 


(68.    5.44) 


(68.    8.    8) 


(68.    8.  26) 


I 


68 
68 
68 


5 
i5 

25 


(68.  i5.  12) 


For  this  table  the  monthly  means  have  been  formed  without  reference  to  the  hour  at  which  the  observation  was  made  on  eacl>  day,  as  in  preceding  years  no 

certaiu  difference  was  found  between  ob.servations  taken  at  21''  and  at  3''. 
In  combining  the  monthly  results,  to  form  the  annual  means,  weights  have  been  given  proportional  to  tlie  number  of  observations. 
The  means  in  brackets  have  been  found  by  applying  to  the  mean  of  the  observed  results  a   correction  deduced  by  taking  the  difference  between  the  mean 

result  for  the  same  months  and  that  of  the  whole  year,  using  C  i  as  a  standard. 


Yearly  Means  of  Magnetic  Dips  for  each  of  the  Needli-.s,  and  General  Me.vn. 


Lengths  of  the  several 
Sets  of  Needles. 


Needles. 


Mean  Dip  from 

Observations 
with  each  Needle 

during  the  Year, 
uncorrected. 


Number 

of 
Observa- 
tions. 


Adopteil  yearly 

Mean  Dip 
for  each  Needle. 


Including  all  Needles. 


Mean  yearly  Dip 

from  each 
Set  of  Needles. 


Mean  yearly  Dip 

from  all  the 
Sets  of  Needles. 


Excluding  loaded  Needles. 


Mean  yearly  Dip 

from  each 
Set  of  Needles. 


Mean  yearly  Dip 

from  all  the 
Sets  of  Needles. 


9-incli  Needles 


6-inch  Needles 


3-inch  Needles 


Bi 
B2 

Ci 
C2 
C3 

D  I 
D2 
D3 

68.  12.  22 
68.  II.  20 

68.  10.  19 
68.  10.  40 
68.    4.  3o 

68.  10.  22 
68.  9.54 
68.  14.  12 


1 1 

7 

25 

22 
i5 

J4 
1 1 

4 


68.  10.  14 
68.    9.  54 

68.  10.  19 
68.  10.  40 
68.    5.  44 

68.  i.  8 
68.  8.  26 
68.  i5.  12 


o  /  // 


68.  10.    4 


o        r        II 


68.    8.  54       ySi.    9.  5o 


68.  10.  35 


o  /  // 


68.  10.    4 


68.  10.  3o 


68.    8.  17 


O  f  If 


>68.    9.37 


KOYAL  OBSERVATORY,   GREENWICH. 


OBSERVATIONS 


OF 


DEFLEXION    OF    A    M  A  G  N  E  '1 


roK 


ABSOLUTE    MEASURE 


OF 


HORIZONTAL      FORCE. 


1862. 


Greenwich  Observations,  1862.  -°  " 


(clxxxvi) 


Absolute  Measurk  of  Horizontal  Force  with  the  Old  Apparatus,    . 


Abstkact  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure    of  Horizontal  Force,  observed  -witli  the 

Old  Apparatus. 


Month  and  Day, 
1862. 


January     3o 


January     3 1 


February     3 


Position 

of 

Deflecting  Magnet 

with 

regard  to 

Suspended  Magnet. 


Distances 

of 

Centers 

of 

Magnets. 


Lateral 
Lateral 


Lateral 
Lateral 


Lateral 
Lateral 


I.    6 


Temperature. 


Obseryed 
Deflexion. 


5 1  '9 


o  t  II 

8.  20.  26  -40 
2.  3o.    3  '94 


I.    o 


I.    6 


1.    o 


55 -o 


54  •! 


8.21.    8-67 

2.  29.  44  73 


8.  20.  14  "47 
2.  29.    8  -29 


Mean  of  the 
Times  of  Vibration 

of 
Dei3ecting  Magnet. 


Number 

of 

Vibrations. 


5-953 

5  -980 


5-963 
5-942 


5  -964 
5  -932 


too 
100 


100 
1 00 


100 
100 


Temperature. 


5o-5 
5i  -8 


54  -o 

55  -o 


53-3 
54-5 


O 


The  lengths  of  i  foot  and  i  foot  6  inches  answer  to  304-8  and  457-2  millimetres  respectively. 
The  initial  N  is  that  of  Mr.  W.  C.  JNash. 


Computation  of  the  Values  of  Absolute  jNIeasure  of  Horizontal  Force,  with  the  Old  Apparatus. 


Month  and  Day, 
1862. 


In  English  Measure. 


Apparent 

Value 

of 


January         3o 

3i 

February         3 


4-0-14906 
+  0-14833 
+  0-14746 


Apparent 

Value 

of 

b. 


-0-00400 
-0-00007 
-0-00246 


Adopted  Value 

of  a,  assuming  the 

Value  of  b 

(-0-00259) 

as  applicable  to  all. 


Log.  4  a 


-r  77i 


Adopted 
Time    ■ 
of 
Vibration 

of 

Deflecting 

Magnet. 


Log.  m  X. 


Value 
of 
X. 


Value 
of 

VI. 


+  0-14783 
+  0-14792 
+  0-14758 


8-86873 
8-86899 

8-865o3 


5-967 
5-953 
5-948 


0-03703 
0-03907 
o-o3g8o 


3-838 
3-846 
3-867 


Value 
of 
X 

in  French 
Measure. 


0-2837      I  1-770 

0-2845     'I        I77'5 
0-2834     Ij        1-783 


The  value  of  6  employed  in  these  reductions,  namely  -000259,  's  the  mean  from  the  obsen'ations  taken  between  1861,  July  17,  and  1862,  February  3,  when 

the  series  with  the  old  apparatus  ended. 


Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force,  made  with  the  Kew 

Unifilar  Instrument. 


Month  and  Day, 
1862. 

Position 

of 

Deflecting  Magnet 

with 

regard  to 

Suspended  Magnet. 

Distances 

of 
Centers 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

CD 

t 

.2 
0 

January     29 

Lateral 

Lateral 

ft. 

I  -o 
1  -3 

0 
5o  -2 

0       /       // 

16.     8.57 
7.  16.43 

s 

+  7+4 

i5o 

0 

49-5 

lie 

January     3o 

Lateral   

Lateral 

I  -0 
1  -3 

49-9 

16.     8.59 
7.  16.44 

4  7+9 

i5o 

5o-2 

II  c 

February     1 

Lateral  

Lateral 

1  -o 
1  -3 

52-1 

16.     8.22 

7.17.    5 

4-754 
4-752 

i5o 
i5o 

52  -0 
53-2 

II  c 

The  lengths  of  i  foot  an 
Theii 

i  I  •  3  foot  answer  to  304-8  and  396-  2 
litials  H  C  are  those  of  Mr.  Henry  Cr 

millimetres  respective 

iswick. 

ly- 

OBSERVED   AT  THE   ROYAL  OBSERVATORY,   GREENWICH,   IN  THE   YeAR   1862, 


(clxxxvii) 


Absik.vct  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force,  obscrycd  with  tlic       j 

Kew  Unifilar  Instrument — concluded. 

_     _J 

Jlonth  and  Day, 

Position 

of 

Defieetinjr  Magnet 

Distances 

of 
Centers 

Temperature. 

Observed 

Mean  of  the 
'  Times  of  Vibration 

'                 of 

Number 
of 

Temperature. 

t 

4/ 

1862. 

regard  to 

of 

Deflexion. 

Deflecting  Magnet. 

Vibrations. 

0 

Suspended  JIagnet. 

Magnets. 

March        3i 

Lateral 

ft. 
I-  0 

0 

56-9 

0       /       // 
16.     4.     2 

i 

4  -686 

i5o 

0 
56-4 

II  c 

Lateral  . . 

1-3 

7.  i5.  29 

4-727 

100 

59  -0 

April           20 

Lateral  .  . 

I  -0          i          ^                1        16.     I.  16 
.-3          '         ^■•'          :          7-  '3.  43 

4.  '7T.± 

i5o 

1 

1         60  -3 

II  »■ 

Lateral  .  . 

\ 

May            28 

Lateral  .  . 
Lateral   .  . 

I  'O 

I  -3 

i5.  56.36 
62  ■•                   7.., .52 

4-771 
4-769 

l5o 
l5o 

64-0 
65 -0 

lie 

June            3 

Lateral  .  . 
Lateral  . . 

I  -o                  ..             i       i5. 57.    5 
1-3                  ^^•'          i         7-i'-33 

!         4-781 
i        4-77' 

i5o 
i5o 

68-0 
68-0 

u  c 

June           1 2 

Lateral   .  . 
Lateral  .  . 

I  -0 
I  -3 

58-5 

i5.  53.  10 

7.    9.  14 

i        4-780 
4-785 

i5o 
i5o 

08-0 
59  -o 

lie 

June           25 

Lateral   .  . 

I  "O 

1            10.02.26 

4-786 

i5o 

^°  '°                   H  C 

Lateral  . . 

1-3 

61    -I 

7.    9.17       1           4788 

i5o 

63  -o 

July             3 

Lateral  .  . 

1  -o 

,    _                10. 53. 5 1       ',           4784 

i5o 

^'■°             I'c 

Lateral  .  . 

1            1  "3 

1 

7-    9-49       „           4782           i 

100 

60  -0         j 

1                         1 

August      1 5 

Lateral  .  . 
Lateral  .  . 

I  -o 
1  -3 

68-4 

15.48.    3        ,           4-800 
7.    7.  17                   4-810 

i5o 
l5o 

67  -0 

68  -5 

December  24 

Lateral  .  . 

1  -o 

49-6 

10.42.    0        1           4-809 

i5o 

46-6         1      , 

Lateral  .  . 

I  -3 

7.     4.22          !                4-818 

il 

too 

48-9 

The  lengths  of  i  foot  and  1-3  foot  answer  to  304-  8  and  396-2  millimetres  respectively. 

The  initials  H  C  and  N  are  those  of  Mr.  Henry  Criswick  and  Mr.  "W.  C.  Nash. 

In  the  following  calculations,  every  observation  is  reduced  to  the  temperature  35°. 

Computation  of  the  Values  of  Absolute  Measure  of  Horizontal  Force,  from  Observations  with 

the  Kew  Unifilar  Instrument. 

In  English  Measure. 

Mouth  and  Da) 

Value 
of 
X 

1 
Apparent 

Apparent          Apparent 

Mean 

Log.  h.  A 

Adopted 
Time 

Value 

Value 

Value 

Value                Value 

Value 

of 

1S6?. 

Vibration 

Log.  m  X. 

of 

of 

in  French 

of 

of                       of 

of 

Loe. 

of 

X. 

m. 

Measure. 

A. 

A'.                     P. 

P. 

"  A' 

Deflecting 

i 

Magnet. 

January 

2q 

+  0*13940 

1 
0-08254 

—  0-00176 

1 

9-14526 

4-744          0-30799 

3-8x4 

0-5329 

1-759 

3o 

+  OM3940 

0-08254    ' 

—0-00176 

9-14525 

4-749           0-30712 

3-810 

0-5323 

1-757 

February 

March 

I 
3i 

+  0-13937 
+  0-I3887  ' 

0-08264    ' 
0-08240 

—0-0001 1 
— 0-00690 

9-14545     1 
9-14405 

4-753           0-30654 
4-707           0-31542 

3-807 
3-852 

0-532X 
0-5367 

1-755 
1-776 

April 

25 

fo-i385q 

o-o82i3 

— 0-00372  1 

9-14289 

4-724           0-31239    ^ 

3-844 

0-534  X 

1-772 

May 

28 

+  0-13798 

o-o8i8i 

—  o'oo5i6 

[.— 0-00241 

9-14110 

4-770           0-30426    I 

3-8x6 

O-528X     :|            1-759 

June 

3 

+  o-i38l2 

o-o8i8o 

—  0-002I3 

q-14127 

4-776     1     o-3o34i 

3-Sii 

0-5276     ,,            X-757 

12 

+  0-13740 

o-o8i25 

4-0-00143 

9-l386q 

4-783 

0-30148    i 

3-814 

0-5249 

x-759 

25 

+  0-13735  I 

o-o8i3o 

— 0-00071 

q-i3873    1'      +787 

o-3oog6 

3-812 

0-5246 

X-758 

July 

3 

+  0-13754 

o-o8i39 

— 0-00036 

9-13928 

4-783 

0-30170 

3-812 

0-5254 

1-758 

August 

i5 

+  0-13691 

o-o8io2 

— o*ooo36 

1 

J 

9-13729 

4-805 

0-29813 

3-806 

0-522  X 

1-755 

December 

24 

+  0-I3562 

0-08  oo3 

+o"oo666 

9-12911 

4*8 1 3 

0-296x1 

3-833 

0-5  X  60 

1-767 

This  instrument  was  in  the  hands  of  its  maker  from  August  20  to  December  j. 

T!ie  mean  vahie  of  P  used  in  the  reductions  of  December  24,  is  +  0-00752,  olitained  from  the  obsen-ations  made  between  1862, 

December  2 

4,  and  1863,  February  .5- 

J 

Ub  £ 

ROYAL  OBSERVATORY,  GREENWICH. 


RESULTS 


OF 


METEOROLOGICAL      OBSERVATIONS, 


1862. 


(cxc; 


Results  of  Ordin^uiy  JIeteokological  Observations 


0     ' 

Readings  of  Thermometers.                  \ 

sgg 

AViND 

AS   DEDUCED   FROM 

Anemometers. 

^i-t 

\ 

Difference 
between 

0  «  ^ 

sS 

^S 

In  the  -VViitcr 

Osler's. 

fcMONTH 
;md 
DAY, 
1862. 

Phases 

of 

the 

Moon. 

.111 
111 

Dry. 

Dew 
Point. 

i  =  ? 

11 

„)  i  0 

l!! 

oftheTliiimes, 
at  Greouvvit'h, 
by  Self-Regis- 
tering Ther- 
mometers.read 

at  9i>  A.M. 
next  morning. 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

S5  2 

-,  0  rt  rt 

Whe-  Uobin- 

WELL'S    son's 

t 
Mi 

a 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

Amount  of 
Horizontal 
Movement 

P  a' 

^ 

J 

Mean 

Mean 

ir^l 

§=?; 

M 

Meau 

1rt 

ilE| 

^ 

■si 

of  the  Air 

'3 

S  3  g 

V 

« 

Daily 

Daily 

CJ  c3  3 

P^ 

■a 

« 

Daily 

■^ 

■s 

.Igil 

A.M. 

P.M. 

1 

§2 

on  each  Day. 

P? 

'to 

5 

Value. 

Value.  g-="" 

!<:£: 

to 

1 

Value. 

0 
0 

5 

S  ^  rt 

S 



in. 

0 

0        0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lbs. 

11)S. 

lbs. 

miles. 

miles. 

ID. 

-Ian.    I 

3o"245 

37-8 

3o'4  33-3 

29H 

38-5 

29-0 

39-6 

36-4 

3-9 

5-4 

0-2 

-  3-2 

NNE 

Calm 

0-0 

o-o 

o-o 

40 

91 

o-oi 

!         2 

3o-249 

41-4 

34-2  37-1 

33-4 

69-0 

28-S 

38-6 

36-4 

3-7 

8-7 

l-o 

+  0-7 

NE 

NNE 

0-0 

0-0 

0-0 

55 

125 

0-00 

3 

29-857 

40-5 

32-5  35-4 

33-9 

49-0 

29-0 

38-6 

36-4 

1-5 

2-6 

0-0 

—    ro 

wsw 

W 

0-0 

0-0 

0-0 

120 

258 

0-0 1 

4 

29702 

41-8 

32-3 

36-5 

30-4 

47-0 

28-5 

40-6 

37-4 

6-1 

8-5 

3-8 

+     0-2 

NW  ;  N 

NW  ;  W 

3-0 

o-o 

0-3 

125 

280 

0-00 

5  In  Equator 

29-559 

45-c 

32-5 

39-0 

34-2 

55-0 

27-0 

45-6 

36-4 

4-8 

6-5 

1-5 

+     2-9 

W;   NW 

N 

2-0  0-0 

0-0 

100 

2l5 

o-o3 

6'       .. 

1 

29-967 

37-3 

29-5 

33-0 

26-8 

41-0 

22-0 

39-6 

36-g 

6-2 

9-4 

5-4 

-    3-0 

w 

NW;  sw 

0-0 

o-o 

0-0 

65 

1 33 

0-00 

7 

First  Qr. 

29-912 

43-8 

38-9 

36-8 

56-0 

23-0 

38-6 

36-4 

2-1 

4"  2 

J  "4 
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Bakometee  Readings  feom  Ete-Obsertations. 

1 

The  absolute  maximum  in  the  month  was  30'"  ■  284  on  the    2nd 

;    the  first  minimum  in  the  month  was  2r 

i"-6i8onthe    .i;th 

Tlie  second  maximum             ,,          was  30'" -025  on  the    6th 

;   the  second  minimum        , ,           was  2<j 

'"•509  on  the    8th 

Tlie  third  maximum                ,  ,          was  "29'"-fiyi  on  the    8th 

;    the  third  mininmm           , ,           was  2<, 

'"•512  on  the    9th 

Tlie  fourth  maximum              , ,          was  ig'^-OyS  on  the  loth 

;    the  absolute  minimum     ,  ,           was  2c 

'"•  19S  on  the  11th 

The  fifth  maximum                 ,  ,          was  29'" -599  on  the  12th 

:    the  fifth  minimum            ,  ,          was  2< 

)'"-446  on  the  12th 

Tlie  sixth  maximum                , ,          was  2g''>'6ii  on  the  13th 

;   the  sixth  minimum           ,  ,          was  21 

('"•403  on  the  14th 

The  seventh  maximum           ,,          was  29'"-99i  on  the  i8th 

;    the  seventh  minimum      ,  ,           was  25 

'°-28()  on  the  2  2nc 

The  eighth  maximum              ,  ,          was  29'" "  524  on  the  23rd 

;   the  eighth  minimum        ,  ,          was  2(, 

'"•283  on  the  23rd 

The  ninth  maximum               , ,          was  30'"'  155  on  the  26th 

:    the  ninth  minimum         ,  ,          was  2( 

)in.  jjj  on  the  30th 

The  range  in  the  month  was  i'"-o86. 

Tlie  mean  for  the  month  was  29'" -795,  being  o'"'o64  lower  than  the  average  of  the  preceding  21  years. 

Tekperatuke  op  the  Air. 

The  highest  in  the  month  was  S5°-o  on  the  3 1st;  the  lowest  was  20°-4onthe  19th;  and  the  range  in 

the  month  was  34° 

•6. 

The  mean             , ,             of  all  the  highest  daily  readings  was  43° '9,  being  o°'8  higher  than  the  averag 

;  of  the  preceding  2 

I  years. 

The  mean             ,  ,             of  all  the  lowest  daily  readings  was  34°' 3,  being  o^'9  higher  than  the  average 

of  the  preceding  2 

I  years. 

The  mean  daily  range  was  9°' 6,  being  o"'  i  less  than  the  average  of  the  preceding  21  years. 

The  mean  for  the  month  was  39°' 0,  being  o°"9  higher  than  the  average  of  the  preceding  21  years. 

AT  THE  Royal  Observatory,  Greenwich,  ix  the  Year  18G2. 
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Hdmidiiy  op  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  50'-.^  on  the  9th  ;  and  the  lowest  was  9-- 1  on  the  18th. 
The  mean             ,  ,             was  34°"  6,  heing  o^-6  lower  than  tlie  average  of  the  preceding  21  yeai's. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  0'"  •  200,  heing  0'"  •  003  /ess  than  the  average  of  the  preceding  2 1  years. 
Weight  of  Vapour  in  a  Cuhic  Foot  of  Air — The  mean  for  the  month  was  2i'''3,  heing  os''  i  less  than  the  average  of  the  preceding  21  years. 
Degree  of  Humidit;/.— The  mean  for  the  month  was  8;  Uhat  of  Saturation  heing  repre.sputcd  by  100),  being  4  less  than  the  average  of  the  preced 
Weight  of  a  Cubic  Foot  of  Air. — Tlie  mean  for  tlie  month  was  552  grains,  being  2  grains  less  than  the  average  of  the  preceding  21  years. 
Clouds. 

iiig  2 1  years. 

The  mean  amount  for  the  montli,  a  clear  sky  heing  represented  by  0  and  a  cloudy  sky  by  10,  was  7 '8. 

WlXD. 

The  proportions  were  of  N.  .^,  S.  1 1,  W.  1 1,  and  E.  6.     The  greatest  pressure  in  the  month  was  i2'i"-o  on  the  square  foot  on  the  i  itli. 
Rain. 

Fel 

on  1 7  days  in  the  raontl 
preceding  47  years. 

1,  amounting  to  i'"-8,  as 

measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  heing   the  same  as  the  average  fall  of  the 
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Results  of  Ordinary  Meteorological  Observ^ions 
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Barometeu  Readings  from  Ete-Observations. 

The  fivst  maximum  in  the  month  was  3o'"-o8i  on  the  3rd  ;  the  first  minimum  in  the  month  was  29i'>-820  on  tlie    6th. 


The  absolute  maximum 

The  third  maximum 

The  fourth  maximum 

The  fit^h  maximum 

The  sixth  maximum 

The  ran^e  in  the  month  was  1 


was  3o'"-495  on  the    8th  ;  the  second  minimum 
was  3o'"-oii  on  the  15th;  the  absolute  minimum 
was  2g'"-8i6  on  the  21st ;  the  fourth  minimum 
was  30'" -053  on  the  23rd  ;  the  fifth  minimum 
was  30'"-  205  on  the  26th. 


was  29"'-883  on  the  12th. 
was  29'"-20i  on  the  i8th. 
was  29'"-565  on  the  22nd. 
was  29'" -898  on  the  24th. 


"294. 


The  mean  for  the  month  was  29'"-905,  being  o'°-i22  higher  than  the  average  of  the  preceding  21  years. 


Temperature  of  the  Air. 

The  highest  in  the  month  was  56°-3  on  the  2otli;  the  lowest  was  24''-4  on  the  8th;  and  the  range  in  the  month  was  3i°-9. 

The  mean  ,,  of  all  the  highest  daily  readings  was  46''-5,  being  i°'7  liii/her  than  the  average  of  the  preceding  21  years. 

The  mean  ,,  of  all  the  lowest  daily  readings  was  36°- 7,  being  3°'^  higher  than  the  average  of  the  preceding  21  years. 

The  mean  daily  range  was  9^-8,  being  i°-6  less  than  the  average  of  the  preceding  21  years. 

The  mean  for  the  month  was  41°-!.  being  2°'^  hiijhrr  than  the  averageof  the  preceding  21  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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IltJMIDlTV   OF   THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  50^-3  on  the  4th ;  and  the  lowest  was  I2°'4  on  the  8th. 

The  mean  ,,  was  36°'  6,  being  2°'o  hii/her  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'  2 1 7  being  o'"-oi4  greater  than  the  average  of  the  preceding  2 1  years. 
Weifjlit  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  tlie  montli  was  2^'-  ^.  being  o^'- 1  (jreatcr  than  the  average  of  tlic  preceding  21  years. 
Degree  of  Humiiliti/. — The  mean  for  the  month  was  84  (that  of  Saturation  being  represented  by  loo),  being  i  less  than  the  average  of  the  jTec^'ding  21  years 
Weii/ht  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  553  grains,  being  the  same  as  tlie  average  of  the  preceding  21  years. 

Cl.OUDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  8-5. 
Wind. 

The  proportions  were  of  N.  5,  S.  6,  W.  8,  and  E.  9.     The  greatest  pressure  in  the  month  was  6"""o  on  the  square  foot  on  the  ist,  5th,  and  20th. 
Raix. 

Fell  on  6  days  in  the  month,  amounting  to  o'"'5,  as  measured  in  the  simple  cylinder  gauge   partly  sunk  below   the  ground;   being  i"'-i  less  than  the  average  fall  of  the 
preceding  47  years. 

Electricity. — From  February  5  to  22,  the  apparatus  was  under  rcp;iir. 


GnEENwiCH  Observations,  1862. 
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Results  of  Ordinary  Meteorological  Observations 
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Barometer  Readings  from  Ete-Observations. 


The  first  minimum  in  the  month  was  29'"' 105  on  the  3rd. 


was  29'"  -  284  on  the  7th. 
was  29'" -290  on  the  8th. 
was  29'" -538  on  the  12th. 
was  29'°  -1^1  on  the  20th. 
was  29'" -049  on  the  28th. 


The  first  maximum  in  the  month  was  29'" -802  on  the     5th  ;  the  second  minimum  , , 

The  second  maximum  ,,         was  29'" -542  on  the     8th;  the  third  minimum  ,, 

The  third  maximum  ,,         was  29'" -908  on  the  10th;  the  fourth  minimum  ,, 

The  absolute  maximum        ,,         was  50'" -023  on  the  14th;  the  fifth  minimum  ,, 

The  fifth  maximum  , ,         was  29'" '904  on  the  22nd  ;  the  absolute  minimum  , , 

The  range  in  the  month  was  0'°  -974. 

The  mean  for  the  month  was  29'" '498,  being  o'"-  286  lower  than  the  average  of  the  preceding  21  years. 

Temperature  of  the  Aik. 

The  highest  in  the  month  was  63°-6  on  the  24th  :  the  lowest  was  22°-5  on  the  4th  ;  and  the  range  in  the  month  was  41°'!. 
The  mean  ,,  of  all  the  highest  daily  readings  was  50°' o,  being  o°' i  /o«-«- than  the  average  of  the  preceding  21  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  38° '  4,  being  3°  • :  liigher  than  the  average  of  the  preceding  2 1  years. 

The  mean  daily  range  was  1 1°  -  6,  being  3°  -  2  less  than  the  average  of  the  preceding  2 1  years. 
The  mean  for  the  month  was  43"- 1,  being  i°-3  hiyhcr  than  the  average  of  the  preceding  21  years. 


AT   THE    HOYAL    OBSERVATORY,    GtKEENWICH,    IN    THE   YeAR    1862. 
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7,  li.-cl. 
10,  li.-cl 
10,  oc.-r 

' 

o,f 

10,  h.-sqs.-w 

-r 

10,  li.-cl 
7,  li.-cl 
10,  r 

••     7. 

ci.-s,  so 

10,  1,  oc.-r 
7 

:     0 

10,  gt.-glin 
10,  oc.-r 
10,  fr.-shs.-r 

:   10, 

ci.-cu 

:     7,_  cu.-s, 
10,  s,  ci.-s 
7,  ci.-cu,  ci. 

ci.-3 
-s 

lO 

:   10,  oc.-r 

10 
10 

10 

10,  oc.-r 

10 

:   10 

,  h.-r 

:   10,  r 

7,  li.-cl 
10,  r 
10,  sn,  r 

:  10, 

• 
• 

:    10,  h 
th.-r 

10 

.-r,  sn 

;   10 

10,  ci.-3 
10,  h.-r 
8,  ci.-cu,  ci.-s. 

ci 

:     sL- 

0 

0,  h 

V 

10,  ci.-s,  r 
10.  V 
4,  ci.-cu,  ci 

:   10 

0 

:     f 
10,  h.-r 

10,  li 

10 

10,  m.-r 

: 

7,  li.-cl,  h 

7   li.-cl 

:   10, 

h.-shs.-i 

0 

Humidity  of  the  Aib. 

Temperature  of  the  Dew  Point, 
The  highest  in  the  month  was  s3°-8  on  the  25th  and  27th  ;  and  the  lowest  was  is'-S  on  the  4th. 
The  mean  ,  ,  was  39'^-  5,  being  2''-g  hUjher  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  oi"-242,  being  o''-o2.i  greater  than  the  average  of  the  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  month  was  2''-8,  being  0^-3  greater  than  the  average  of  the  precedmg  21  years. 

Degree  of  Humidili/.— The  mean  for  the  month  was  86  (that  of  Saturation  being  represented  by  100),  being  4  greater  tlian  the  average  of  tlie  preceding  2 1  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  544  grains,  being  6  grains  less  than  the  average  of  the  preceding  21  years. 
Ci.ouiis. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  S-g. 
Wixu. 

The  proportions  were  of  N.  6,  S.  8,  W.  9,  and  E.  8.     The  greatest  pressure  in  the  month  was  io""-o  on  the  square  foot  on  the  sth. 
Rain. 

Fell  on  21  days  in  the  month,  amounting  to  3'° -5,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  2'° 'o  (/rmfcr  than  the  average  fall  of  the 
preceding  47  years. 

Electricity.— From  March  5  to  8.  The  insulating  lamp  was  not  burning  ;  from  March  20  to  May  12,  the  Electrometer  was  not  in  action. 
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Results  of  Ordinary  Meteorological  Observations 


MOMTII 

and 

DAY, 

1862. 


Phases 
of 

the 
Moon. 


April  I 
2 
3 

4 
5 
6 


Apogee. 


Greatest 
Declination  N 


7    First  Qr 

8' 


1  2   In  Equator 


;^.2 


l3 

14 
i5 


16 

17 


19 
20 
21 

22 

23 

24 

25 

26 
27 

28 
29 

3o 


Full. 
Pcri"rec. 


Greatest 
Declination  S. 


Last  Qr. 


In  Equator 


New. 


Means 


Readings  of  Thermometers. 


Dry. 


Dew 
Poiut.i 


29723 
29-498 
29'534 

29"93i 
29-871 
29-826 

3o-o27 
3o-o85 
29-888 

29-808 
3o-o  1 5 
3o-ioo 

30-040 
29-908 
29-98 

29-919 
29-722 
29-727 

29-696 
29-860 
29-800 

29-490 
29-622 
29-831 

29-715 
29-758 
29-936 

3o-o23 
3o-|  i3 

29-909 


53-5 

55-0 
63-7 

52-0 

56-5 
56-5 

52 

46-3 
47-8 

55-5 

45-0 
46-0 

47"4 
47-0 
5i-2 

53-0 
58-5 
57-0 

58-6 
62-8 
62-5 

6o-5 
61-5 
64-2 

75-0 
67-5 
66-5 

68-0 
65-5 
67-8 


Mean 
Daily 
Value. 


41-0 
49-5 
45-0 

42-0 

42-7 


48-1 
5l-q 
5o-3 

46-0 

48-9 


Mean 
Daily 
Value. 


a 

a,  &-3 
£«§ 

£  d  g 

X 


*  »  o 
<c  c  c 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
mometers.read 

at  9i>  A.M. 
next  morning. 


45-0 

5o-5 

44-8 

43-9' 
44-8 


75-0 

65-0 
107-0 

62-0 
92-0 


47-8  5o-6  48-5  60-3 

45-5  47-4  46-2  68-0 

42-2  43-2'  41-7  5o-2 

39-8  43-2  42-6  5o-6 


36-0 
45-5 
40-0 


417 
37-1: 


40-9 
39-6 


44"4 
34-3 


66-0 
54-0 


29-847 


57-5 


30-4!  36-6  27-2    94-0 

26-7  35-8  27-6  io5-o 

28-9' 37-8  3i-o|  80-0 

33-0  39-2  33-6|  86-0 

28-0  41-7  36-6'  97-0 

43-4  48-6  37-2'io4-o 

40-9'  48-8  42-3J  87-0 


48-3  52-3'  44-5 
49-6  53-o|  48-5: 
43-1  52-6  46-5 


46-0'  51-7 
46-3  5o-7 
44-0  54-0 


5i-o 
5i-o 

42'9 


60-2 

56-8 
53-8 


40-7  54-2 
40-5  53-6 
43-1 155-2 


41-7 


48-4 


80-0 
96-6 

i2-0 


47-9  io5-o 
42-8  108-8 
44-8  1 10-5 

55-1  116-0 
99-0 
no-5 


53-2 
45-3 


45-0  107-0 
46-2'!  14-8 
48-1  118-5 


43-0 


89-6 


DiiFerence 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature, 


Mean 
Daily 

Value. 


5i-6 
5r6 
52-6 


35-0  52-6 
40-0  I  53-6 
45-5   53-6 

43-5  53-6 
42-0  1  53-6 
37-5   52-6 


39-5 
35*o 

27-2 

21-0 

20-5 
25-0 

20-5 

37-5 

35-0 


5i-6 
5o-6 
47-6 

47-6 
45-6 

45-6 

45-6 
45-6 
46-6 


48-0 !  46-6 
47-0  i  48-6 


39-5 

40-0 
40-8 

38-8 

45-0 
45-0 
37-5 

33-8 
36-5 
42-5 


50-4 

50-4 
51-4 
5i-4 

51-4 
5i-4 

50-4 

49'4 
48-4 
45-4 

45-4 
43-4 
43-4 

40-4 
43-4 
44'4 

45-4 
46-4 


5o-6  t  48-4 


37-4 


5i-6 
52-6 
53-6 

53-6 
55-6 
56-6 

55-6 
58-6 
58-6 


49'4 
50-4 
51-4 

51-4 
53-4 
54-4 


5i-5 


3-1 

••4 
5-5 


2-1 

4-1 


1-2 
1-5 
0-6 

1-5 
5-3 

9'4 

8-2 
6-8 
5-6 

5-1 

11-4 

6-5 


3-8 

7"9 
9-2 

5-1 
3-6 
8-5 


53-4    9-2 

56-4  I  7-4 
56-4]  7-1 


7-8 

2-8 

IO-6 

4-6 
11-6 

3-8 

3-6 
3-6 
3-2 

4-8 

7-9 
17-2 

1 8-5 
1 3-0 
14-5 

14-2 
16-9 
i3-2 


8    11-2 


13-4 

I  1-2 

1 6-5 

19-8 

17-2 

8-6 

147 

22-0 
16-9 
18-4 


0-9 
0-6 


I-I 

1-5 
I  "4 


s^E  ■ 

e  t3  £ 

o  o  o  ■* 

.S'SSS 
o  £  2  £ 

S  d  «  o 

£  o  S  c 


+  4-5 

+  7-8 

4-  5-8 

-f  1-2 

+  3-8 

+  5-2 


0-0  ]+   1-9 

0-4  —  2-3 

0-0    —    2-2 


49-3 


5-4 


11-8 


0-2 
4-2 

8-9 


3-7 
1-6 

4-8 
4-2 


5-4 
2-8 
4-6 

2-5 
3-2 
5-8 

1-5 

17 
4-0 

3-5 
4-8 

4-6 


-f  0-8 

-  5-4 
8-3 

-  9"4 

-  77 

-  6-5 

-  4-3 
+  2-4 
+   2-4 

4-  5-8 
4-  6-6 

4-   5-6 

4-  4-4 
4-  3-1 

4-  6-4 

4-12-6 
4-  9-2 
4-   5-8 

4-  5-7 
-1-  4'3 
4-  5-7 


Wind  as  deduced  from  Anesiometers. 


Osler's. 


WUE      ROI 
WELJ.V    SON'S 


General  Direction. 


A.M. 


2-g 


4-   2-2 


sw 

sw  ;  NW 

SW;   NW 
SW 

wsw 

WSW  ;  NE 
NE 
NE 

NE 
NE 
NE 

N 
W;   NE 

NE 

SW 

SW;   NW 

W 

SW 

SW 

SW 

SW 

ssw 

SW 

sw 

SE 

w 

SW 
SE 

SE 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


SV^^ 
SW 
SW 

NNE ; SW 
WSW 

wsw 

NE 

NE 
NE 

NE 

NE 
NNE 

NE 
NW  ;  SW 

NE  ;  SE 

SW 

w 

SW 

SW 
SW 

SW 

SW 

W  ;   SW 
SW 

SW 

w 

W;  8W 

NE  ;  SSW 
SE 
SE 


4-0 
8-0 

2-0 


4-0 

3-0 

0-0 

0-0 
0-0 

o-o 

3-0 

0-5 
3-0 

0-0 

0-0 

2-5 

2-0 


H)». 

O-O 
0-5 
0-0 

0-0 
0-0 
0-0 

0-0 
0-0 
0-0 

0-0 
0-0 

0-0 

0-0 
0-0 

0-0 

0-0 
0-0 


1  1 


6-0 

i-o 
0-0 

4-0 

7-0 

2-0 

0-0 
2-0 
0-0 

O-O 
4-0 
2-0 


Amount  of 
Horizontal 
Movement 
of  the  Air 
on  eaeh 
Day. 


O'O 
0-0 
0-0 

O-O 
0-0 
0-0 

0-0 
O-O 
O-O 

0-0 

O-O 
0-0 


lbs. 

0-5 
2-5 
0-1 

0-0 

07 


O-O 

0-0 
0-0 

O-O 

0-4 

0-0 

0-2 

0-0 
0-0 

0-6 

0-1 

O-O 

1-0 

O-O 
0-0 

i-o 

1-2 

0-0 

0-0 
o-i 

O-O 

0-0 
0-5 
0-2 


240 

190 

95 
45 

2l5 

i3o 


486 
389 
192 

125 

459 

207 


90    200 

120  i  244 

65  I  161 

70, 169 

i6o!38o 

75  '  203 

1 10 ' 261 
55 
5o 


168 
i35 


2i5  437 
I 55  33o 
180   391 

200  I  481 
1 10  265 
i55   3oo 

180    525 

190   390 

75    160 


55 

100 

35 


1 10 

202 
io3 


10      64 

140  i li 
801  195 


3620  8098 


Barometer  Readings  from  Ete-Observatioxs. 

The  first  maximum  in  the  month  Tvas  29'"- 747  on  the    ist  ;  the  first  minimum  in  the  month  ^as  29-440  on  the    2nd. 


The  second  maximum 

The  tliird  maximum 

Tile  fourtli  maximum 

The  fifth  maximum 

The  sixtli  maximum 

The  seventh  maximum 

The  ahsohite  maximum 

The  range  in  the  month  was  o'"'  734. 

The  mean  for  the  month  -was  29'°-847,  bein 


■was  29'"- 970  on  the    4th  ;  the  second  minimum 
was  ^o'"- 121  on  the    8th  ;  the  third  minimum 
was  ao'"- 136  on  the  I2t1i  ;  tlie  fourth  minimum 
■was  30'° -056  on  the  15th  ;  the  fifth  minimum 
■was  29'° -87 1  on  the  20th  ;  the  absolute  minimum 
was  29'"- 896  on  the  24th  ;  the  seventh  minimum 
■was  30'"- 148  on  the  29th. 


was  29"'"SoS  ou  the  6th. 
was  29'" -788  on  the  loth, 
■was  29'"-8i4  on  the  14th. 
■was  29'" -678  on  the  19th. 
was  29'" -41 4  on  the  22nd. 
■nas  29'" -698  on  the  25th. 


•  100  hhjhcT  than  the  average  of  the  preceding  21  years. 


Tempekatdre  of  the  Air. 

The  highest  in  the  month  was  7s"-o  on  the  25th  ;  the  lowest  was  ae"-?  on  the  13th  ;  and  the  range  in  the  month  was  48°-3. 
The  mean  , ,  of  all  the  highest  daily  readings  was  s  7°  - :;,  being  0°  -  8  higher  than  the  average  of  the  preceding  2 1  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  41°-  7,  being  f-  2  hiyhcr  than  the  average  of  the  preceding  2 1  years. 

The  mean  daily  range  was  15^-8,  being  2^-4  less  than  the  average  of  the  preceding  21  years. 
The  mean  for  the  mouth  was  48^-4,  being  z°- 1  hiyher  than  the  average  of  the  preceding  21  years. 


AT  THE   KOYAL    OBSERVATORY,    GREENWICH,    IN   THE    YEAR   1862. 


(cxcvii) 


jrONTH 

ELECTRICITY. 

CLOUDS  AND  WEATHER. 

and 
])AY, 

1S62. 

A.M. 

P.M. 

A.M. 

P.M. 

April     I 
2 
3 

8,  ci.-cu,  ei.-s 
10,  tli.-r 
10,  r 

10,  oc.-shs.-r 
10,  r 
7,  ci.-cu,  ci.-s 

:    10,  tii.-r 
:    10,  oc.-r               : 

I 

4 
5 
6 

10 

10,  li.-cl 

10,  oc.-r 

10 

10,  oc.-r 

10 

:    10,  th.-r 

7 
8 

9 

10,  h.-r 

10 

10,  h.-r 

10,  r 
10,  r 

10 

. 

10,  h.-r 

10 
1 1 
12 

10,  r 
10,  oc.-r 
1,  ci 

10,  oc.-r 

JO,  ci.-s 

7,  li.-cl 

, 

o,f 

i3 

H 
i5 

7,  cii,  cu.-s,  ei.-s 

0                                        :  10,  s,  ci.-s 
10,  oc.-r 

7,  ci.s 

10,  ci.-cu,  ci.-s 

8,  ci.-cu,  ci.-s 

:     0 
:  ci.-cu,  ci.-s,  su     : 

0 

16 

17 
18 

5,  ci                                   :   10,  ci.-s 
3,  ci.-cti,  ci.-s 
10,  cu.-s,  ci.-s 

10,  ci.-s 
3,  li.-cl 
10 

:     0 

•9 
20 
21 

10,  ci.-s 
10,  ci.-s,  oc.  r 
5,  li.-cl. 

10 

lo,  ci.-s 
8,  li.-cl 

:     0 

22 
20 
24 

7,  li.-cl                                           :  10,  oc.-slis.-r 
7,  ci.-s,  sc 
10,  ci.-s 

10,  fr.-r 
7,  li.-cl 
g,  cu.-s,  ci.-s 

:     0 
:     0 

25 

26 

27 

10,  fr.-shs.-r,  t 
10,  li.-shs.  r 
3,  h 

10,  li.-cl 
10,  oc.-shs.-r 
3,  h 

:     0 
:     2 
:     0 

28 
29 

00 

7,  cii,  ci.-cu,  ci 

0 

0 

7,  cu,  ci.-cu,  ci 

0 

0 

:     3 
:     5,  s,  li.-cl 

0 

Humidity  of  the  Air. 

Temprraliire  of  the  Dew  Point. 

The  highest  in  the  month  was  58^-2  on  the  25111  ;  and  the  lowest  was  24^-5  on  the  1  2th. 

The  mean             , ,             was  43° 'o,  being  3°- 1  luyher  than  the  average  of  the  preceding  21  years. 
Elastic  Force  of  Vitpour.—The  mean  for  the  month  was  o'"-  277,  being  o'°-03o  greater  than  the  average  of  the  preceding  2 1  years. 
Weiijlit  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  3c''- 1,  being  qk'-  2,  greater  than  the  average  of  the  preceding  21  years. 
Degree  of  Humiditt/.— The  mean  for  the  month  was  81  (that  of  Saturation  being  represented  by  loo^  being  2  greater  than  the  average  of  the  preceding  21  years. 
Weight  nf  a  Cubic  Foot  o/'^/c— The  mean  for  the  montli  was  545  grains,  being  3  grains  greater  than  the  average  of  the  preceding  21  years. 

Clouds. 
The  n 

Wind. 

The  p 

Rain. 
Fell  0 
P 

lean  amount  for  the  mon 

roportions  were  of  N.  5, 

n  13  days  in  the  month, 
receding  47  years. 

th,  a  clear  sky  being  repi 
5.  8,  W.  12,  andE.  5.     '] 
amounting  to  2'°- 8,  as  n 

esented  by  oand  a  cloudy  sky  by  10,  was  7"3- 

rhe  greatest  pressure  in  the  month  was  8""-o  on  the  square  fo( 

leasured  in  the  simple  cylinder  gauge   partly  sunk  below  tV 

)t  on  the  2nd. 

le  ground;  being  i'°- 

0  greater  than  tlie  average 

fall  of  the 

Electkicity. — The  Electrometer  was  not  in  action  throughout  the  month. 


Results  of  Ordinary  Meteorological  Observations 


MONTH 

and 

DAY, 

1862. 


Phases 

of 

the 
Moon. 


•5  t. 


P5  o  '^ 


oa; 


Readings  of  Tiieemojieteks. 


Dry. 


Dew 

Point. 


Mean 
Daily 
Value. 


Mean 
Daily 
Value. 


(v,  o  cd 


Sceg 


3  61 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Tlicr- 
mometers,read 

at  9'  AM. 
next  morning. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 
Daily 
Value. 


g  a  3 

S  oft 
O   3)  g  g 

a§S.S 


Wind  as  deduced  fkom  Anemometers. 


Osler's. 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


Whe-  Robin 
well's  son's 


Amount  of 
Horizout.al 
Movement 
of  the  Air 
on  each  Day 


4 
5 
6 

7 
8 

9 

10 
1 1 
12 

i3 

14 
i5 

16 

17 
18 

•9 
20 

21 
22 

23 

24 

25 

26 

27 


29 

3o 
3i 


Mean.' 


Apogee 


First  Qr. 
In  Equator 


Full 
Perigee 

Groatest 
Declination  S- 


Last  Qr. 


In  Equator 


Apogee ;  New 


Greatest 
Deelination  N. 


29'8o6 
3o'048 
29'926 

29-627 
29-834 

29-877 

29-602 
29-765 
29-446 

29-486 
29-528 
29-494 


29-755 
29-71 

29-755 
29-996 
29'974 

29-880 
29-580 
29-373 

29-639 
29-634 
29-808 

29-95: 
29-936 
29-740 

29-752 
29-660 
29-339 

29-793 


29-726 


77-0 
64-0 
5i-6 

76-3 
76-8 
81-5 

69-0 
64-0 
63-0 

65-0 
63-c 
59-0 

62-3 
56-0 
51-2 

66-8 
68-5 
69-6 

75-4 
69-0 
6o-o 

63-6 

65-5 
68-0 

65-7 

71-0 
63-0 

68-8 
71-4 
66-8 

64-8 


66-4 


5o-5 
47-0 
37-8 

46-8 
53-4 
52-3 

50-7 
48-3 
46-1 

47-5 
46-9 
44"9 

43 

47'9 
43-9 

47-5 
46-3 
47-0 

46-8 
49-6 
42-4 

39-1 

487 
5i-o 

45-5 
42-1 
51-7 

54*  I 

54-9 
56-1 
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Barometer  Readings  from  Eye-Observations. 

The  first  minimum  in  the  month  was  zg"^ 
The  absolute  maximum  in  the  month  was  30'"- 106  on  the    2nd  ;  the  second  minimum        ,,         was  29" 


The  second  maximum 

The  third  maximum 

The  fourth  maximum 

The  tifth  maximum 

The  sixth  maximum 

The  range  in  the  month  was  ©'"-yS?. 

The  mean  for  the  month  was  29'"  •  726,  being  o' 


was  29'" -92 7  on  the     6th  ;  the  third  minimum 
was  29'"-  794  on  the    8th  ;  the  fourth  minimum 
was  29'°-  788  on  the  14th  ;  the  fifth  minimum 
was  3o'"-oio  on  the  17th  ;  the  sixth  minimum 
was  29'"-982  on  the  26th  ;    the  absolute  minimum 


was  29'" 
was  29'" 
was  29'" 
was  29'" 
was  29'" 


788  on  the  I  St. 
-577  on  the  4th. 
-594  on  the  7th. 
-  404  on  the  9th. 
•671  on  the  1 5th. 
•329  on  the  2ist. 
-319  on  the  30th. 


-  044  lower  than  the  average  of  the  preceding  2 1  years. 


Tesfperatdre  of  the  Air. 

The  highest  in  the  month  was  8i°-s  on  the  6th  ;  the  lowest  was  37°'8  on  the  3rd  5  and  the  range  in  the  month  was  43°*  7. 
The  mean  ,  ,  of  all  the  highest  daily  readings  was  66°'4,  being  2°-o  higher  than  the  average  of  the  preceding  21  years. 

The  mean  ,  ,  of  all  the  lowest  daily  readings  was  47°' 9.  being  3° -8  hiyher  than  the  average  of  the  preceding  21  years. 

The  mean  daily  range  was  18^-5,  being  i°-8  less  than  the  average  of  the  preceding  21  years. 
The  mean  for  the  month  was  ss°-4,  being  2°- 6  higher  than  the  average  of  the  preceding  21  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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HnMIDITY    OF    THE    AlR. 

Temperature  of  the  Dew  Point, 
The  highest  in  the  month  was  6o''o  on  the  29th  ;  and  the  lowest  was  4o'''9  on  the  21st. 
The  mean  ,,  was  50°- 3,  being  4° '9  higher  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'""365  being  o'°-o6s  greater  than  the  average  of  the  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  4^''  o,  being  o<^  •  6  greater  than  the  average  of  the  preceding  2 1  years. 

Degree  of  Humiditij. — The  mean  for  the  month  was  84  (that  of  Saturation  being  represented  by  100),  being  8  greater  tliau  the  average  of  the  preceding  21  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  534  grains,  being  4  grains  less  than  the  average  of  the  preceding  21  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  8 '3. 
Wind. 

The  proportions  were  of  N.  4,  S.  7,  TV.  13,  and  E.  7.     The  greatest  pressure  in  the  month  was  4""'0  on  the  square  foot  on  the  gtb,  and  22nd. 
Rain. 

Fell  on  16  days  in  the  month,  amounting  to  2"'"8,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-7  greater  than  the  average  fall  of  the 
preceding  47  years. 
ELECTr.iciir. — The  Electrometer  was  not  in  action  from  May  i  to  12. 
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Results  of  Ordinary  Meteorological  Observations 
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Barometer  Readings  from  Eye-Obseuvation-s. 

The  absoUite  maximum  in  the  mouth  was  30'"' 0.50  on  tlie    4th  ;  the  first  minimum  in 

the  month  was 

29'" -458  on  the    6 

th. 

The  second  maximum            ,,             was  29'" '863  on  the    8th  ;  the  absolute  minimum 

,,         was 

29'°- 078  on  the  12 

th. 

The  third  maximum               , ,             was  29'" -922  on  the  ijth  ;  the  third  minimum 

,,         was 

2910-750  on  the  18 

th. 

1 

The  fourth  maximum              ,,             was  29'"-959  on  the   19th  ;  the  fourth  minimum 

,  ,         was 

29'" -569  on  the  21 

St. 

The  fifth  maximum                 , ,             was  30'" -016  on  the  25th  ;  the  fifth  minimum 

, ,         was 

29'" -59  2  on  the  27 

th. 

The  sixth  maximum               , ,             was  29'" -864  on  the  29th. 

The  range  in  the  month  was  o'"*g52. 

The  mean  for  the  month  was  29'"-7i8,  being  o'°-o75  luircr  than  the  average  of  the  prec 

eding  2 1  years. 

Temperature  of  the  Air. 

The  highest  in  the  month  was  73°- 5  on  the  2nd  ;  the  lowest  was  43° -4  on  the  lotb. 

The  range             , ,             was  30°- 1. 

The  mean             , ,             of  all  the  highest  daily  readings  was  67'- 1,  being  4^*  1  lower  tl 

an  the  average 

of  the  preceding  2 1 

years. 

The  mean             ,,             of  all  the  lowest  daily  readings  was  49^-3,  being  o--9  lower  tha 

n  the  average  0 

f  the  preceding  2 1 

years. 

The  mean  daily  range  was  I7'^'8,  being  3°- 1  less  than  the  average  of  the  preceding  21  y 

ears. 

The  mean  for  the  month  was  56'-  3,  being  2°-9  lower  than  tlie  average  of  the  preceding 

2 1  years. 

AT  THE  Royal  Observatory,  GREENWicn,  in  the  Year  ]Sfi2. 
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Humidity  op  tiii;  Air. 

Temperature  of  the  Dew  Point, 

The  highest  in  the  montli  was  58^ -o  on  the  6tli  j  and  tlie  lowest  was  43° '4  on  the  27th. 

The  mean  ,,  was4g''3,  heing  1°  •  6 /oioer  than  the  average  of  the  preceding  21  ycirs. 

Elastic  Force  of  Vapour.  — 'I'lie  mean  for  the  month  was  oi"*352,  being  o'"  '023  /«■<  tlian  the  average  of  the  preceding  21  year.s. 
Weight  of  Vapour  in  a  Cubic  Foot  rf  Air.—The  mean  for  the  month  was  45'*  o,  being  osi  •  2  le.i.i  than  the  average  of  the  preceding  2 1  years. 

Degree  of  Humijihj. — The  mean  for  the  month  was  77  (that  of  Saturation  being  represented  by  100),  being  3  greater  tlian  the  average  of  the  preceding  21  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  533  grains,  being  2  grains  greater  than  the  average  of  the  preceding  2 1  years. 

Clouds. 

The  mean  amount  for  the  montli,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7"  8. 

Wind. 

The  proportions  were  of  N.  6 ,  S.  7,  W.  i  d,  and  E.  1 .     The  greatest  pressure  in  the  uiontU  was  <>"" •  o  on  the  square  foot  on  the  1 2th  and  i .'',tli. 

Uain. 

Pell  on  17  days   in  the   month,  amounting  to   i'°'9,  as  measured   in  the  simple  cylinder   gauge  partly  J^unk  below  the  ground  ;  being  the  same  as  the  average  fall  of  : 
preceding  47  years. 
Ei.F.CTKiciTY. — The  insulating  lamp  was  not  burning  on  June  i,,  29,  and  30. 
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Results  of  Ordinary  Meteorological  Observations 
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1 65 

341 

0-00 

Sum 

Snm 

Sum 

Means 

29-762 

70-8 

5o-8 

59-1 

32-4 

109-8 

46-9 

62-6 

60:5 

67 

i5-i 

2-4 

-  2-7 

... 

..     . . 

3655 

8099 

■1 

Bakometee  Readings  fkom  Ete-Observations. 

The  first  maxinmm  in  the  mouth  was  29'° -944  on  the     8th  ;  the  first  mininnim  in  the  month  was  2 

9"'-3i6onthe    6tl 

. 

The  second  maximum       , ,           was  29'"  -771  on  the  i  ith  ;  tlie  second  minimum             ,  ,          was  2 

9'° '595  on  the  lotl 

The  third  maximmu         ,  ,           was  29'°  •  747  on  the  13th ;  the  absolute  minimum            , ,          was  2 

9'°  •  294  on  the  1 2tl 

The  absolute  maximum    , ,           was  30"" -098  on  the  21st  ;  the  fourth  minimmn              , ,         was  2 

3"" -588  on  the  i6tl 

* 

The  fifth  maximum          ,,          was  29'°-989  on  the  2Sth  ;  the  fifth  mmimum                  ,,          was  2 

3'° -76s  on  the  230] 

The  sixth  maximum          ,,          was  29'" -990  on  the  28th  ;  the  sixth  minimum                ,,          was  2 

^'"•851  on  the  26tl 

The  range  in  the  month  was  o'"  •  804. 

The  mean  for  the  month  was  29'"  •752,  bemg  o'"-033  lower  than  the  average  of  the  preceding  21  years. 

Tempekatdee  op  the  Air. 

The  highest  in  the  month  was  79°-o  on  the  26th;  the  lowest  was  44°'6  on  the  22nd. 

The  range            ,,            was  340-4. 

The  mean             ,,            of  all  the  highest  daily  readings  was  7o°-8,  being  2°  •  9 /owe)- than  the  average 

;  of  the  preceding  2 

I  years. 

The  mean             , ,            of  all  the  lowest  daily  readings  was  50°' 8,  being  2°*4  lotvei-  than  the  averag 

e  of  the  preceding  : 

I  years. 

The  mean  daily  range  was  2o°-o,  being  o°'5  less  than  the  average  of  the  preceding  21  years. 

The  mean  for  the  month  was  59°  •  i ,  bemg  2°  •  7  lower  than  the  average  of  the  preceding  2 1  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

I 

and 
DAY, 

• 

1862. 

1 

1 

A.M. 

P.M. 

A.M. 

P.M. 

July      I 

m 

m      :        w 

1 

1 

'  10,  ci.-s,  th.-r 

10,  ci.-s,  sc 

2 

0 

m 

10,  ci.-s                              :   10,  h.-shs.-r 

10,  ci.-s,  r          :     ",  cu,  ci.-cu,  ci.-s         :     0,  h 

3 

w 

s  N,  sps,  g  cur  :  s  P 

10,  ci.-s,  11. -cl                   :     h.-r 

io,.s,  r 

4 

V 

V 

7,  ci.-cu,  ci 

10,  ci.-cu,  c 

3 

w     :sN,.>sps,gcur 

sN,  sps,  gcur  :  w 

10,  oc.-r 

10,  th.-r                           :  10,  cu,  ci.-cu,  cu.-s,  sks.-r 

6 

m 

m 

0                                        :    10,  ci.-cu,  ci.-s 

10,  cu.-s,  ci.-s 

7 

0      :       w 

w      :     m 

10,  ci.-cu,  ci.-s                 :     li.-sh.-r 

10                                        :    10,  oc.-shs.-r 

8 

w 

w      :     m 

3,  cu.-s,  ci.-s 

8,  ci.-cu,  cu.-s,  ci.-.s      :     0 

9 

w 

w 

10,  th.-r 

10,  ci.-s                            :   10,  oc.-r 

'  10 

s  N,  s  P,  sps,  g  cur 

s  N,  s  P,  sps,  g  cur 

10,  h.-r         :  10,  ci.-cu,  cu.-.s,  ci.-s 

10,  ci.-s                              :     h.-r 

II 

0 

0 

10 

10,  ci.-cu,  cu.-s,  ci.-s       :   10 

12 

0 

0  :sN,sP,sps,gcur 

10,  r 

10,  ci.-s               :  10,  t,  h.-r                         :      1 

i3 

w 

w 

3,  li.-cl 

10,  ci.-cu,  ci.-s                :     0 

14 

m 

m 

0                   :    10,  ci.-s 

9,  ci.-cu,  ci                    :     0 

i3 

0 

0  :sN,sP,sps,gcur 

10,  ci.-cu,  ci 

10,  ci.-cu,  cu.-s,  ci.-s      :     h.-r 

16 

0 

s  N,  s  P,  sps,  g  cur  :  0 

7,  ci.-cu,  ci,  r                  :   10 

10,  cu.-s,  ci.-s,  h.-sh.-r  :   lo,  ci.-s 

17 

0 

0     :      s 

3,  li.-cl       :     5,  ci.-cu,  cu.-.s 

10                                       :     th.-r 

18 

0      :     N,  w 

N,  w  :     m 

10,  oc.-r       :     6,  cu.-s,  ci 

10,  ci.-cu,  cu.-s               :     7,  li.-cl 

'9 

0 

0     >:       s 

10,  ci.-cu,  ci.-s 

10,  th.-r                             :     0 

20 

0 

0      :     w 

7,  cu,  ci.-cu 

7                                     :   10 

21 

0 

0      :      w 

8,  ci.-cu,  cu.-s 

8,  ci.-cu,  cu.-s 

22 

w 

0 

8,  ci.-cu,  ci.-s 

10,  ci.-cu,  ci.-s                 :  10,  oc.-r 

23 

0 

0      :      w 

10,  r 

10,  th.-r                           :     0 

24 

w 

w 

10 

10                                     :     0 

25 

w 

0      :     w 

3,  ci.-cu,  ci 

0                                     :     5,  li.-cl 

26 

0 

m     :      s 

0 

0 

27 

0 

0 

0 

0 

28 

0 

0      :      w 

o,h 

3,  li.-cl                             :     0,  h 

29 

m 

m      :      w 

o,h 

7,  ci.-cu,  cu.-s 

3o 

w 

w     :      III 

10,  s,  ci.-s,  r                      :     7,  ci.-cu,  ci 

7,  ci.-cu,  ci 

3i 

in 

0 

8,  ci.-cu,  ci.-s 

2,  li.-cl                           :     5,  ci.-s,  ci 

Humidity  op  the  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  62^-0  on  the  24th  ;  and  the  lowest  was  43°'o  on  the  2nd 

The  mean            „              was  52°-4,  being  i°-5  lower  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'.^94  being  ©'"-os.^  fc.vs  than  the  average  of  the  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— Thi;  mean  for  the  month  was  4K"  5,  being  o'^'''  i  lesx  tlian  the  average  of  the  preceding  21  years. 

Degree  of  Humidittj.— The  mean  for  the  month  was  78  (fliat  of  Saturation  being  represented  by  100),  being  2  greater  than  t!ie  average  of  the  .preceding  21  years. 

Weight  of  a  Cubic  Foot  nf  Air.— The  mean  for  the  month  was  531  grains,  being  3  grains  greater  than  tlie  average  of  the  preceding  21  years. 

Clouds. 

The  mean  amount  for  tlie  month,  a  clear  sky  lieing  represented  by  0  and  a  elondy  sky  by  10,  was  7  •  2. 

Wind. 

The  proportions  were  of  N.  3,  S.  8,  W.  19,  and  E.  i.     The  greatest  pressm-e  in  the  month  was  7"''''o  ou  the  square  foot  on  the  24th. 

Rain. 

Fell  on  1 2  days  in  the  month,  amounting  to  i'"*  7,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i"'-o  /iw  than  the  average  fall  of  the 

preceding  47  years. 
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Results -OF 

Ordinary  Meteouolo 

jicAL  Observations 

1 

^  i 

Readings  op  Thermometers. 

s§§ 

Wind 

AS   DEDUCED   FROM 

Anemometers. 

MONTH 

and 

J)  AY, 

1862. 

Phases 

of 

the 
Moon, 

rt    H    <S 

Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

Dry. 

Dew 
Point. 

Si 
S  SI 

a  5:2 

m 

5|g 

In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
momcters.i-ead 

at  i)''  A.M. 
next  morning. 

Osler's. 

WUE- 
WELL'e 

r.OBtN- 
SUN'S 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

Amoinit  (if 
llurizijutal 

«    <D  2 

0   a, 

-•    ,     ., 

Mean 

Mean 

Mean 

(A 

^  0)  g  p 

S 

■si 

Movement 
of  the  Au: 

'5 

s  s  § 

SB'S 

s 

0 

3 

Daily 
Value. 

Daily 
Value. 

tei 

1 

a 

a 

Daily 

Value. 

0 

1 
0 

A.M. 

P.M. 

0 

(3 

SS! 

on  each  Day. 

K 

in. 

0            0 

0 

0 

0 

0            0 

0 

0 

0 

0 

0 

lbs. 

lbs. 

lbs. 

miles. 

miles. 

in. 

Aug.  I 

29-846 

79'9 

52-5'  64-8 

5i-5 

128*2 

45-2 

66-6 

64-4 

i3-3 

25-3 

0-6  4-   2-3 

sw 

SW 

1-5 

0-0  [  0-4 

95 

202 

0-00 

2 

29-816 

76-5 

5o-i  61-8 

54-2 

I23-0 

4I-I 

66-6 

64-4 

7-6 

20-6 

0-0  '—  0-5 

sw 

N  W  ;  W 

r5|  0-0 

0-0 

45 

172 

0-00    1 

3 

First  Qr. 

29-924 

76-8 

48-7^  6ro 

52-1 

123-0 

* 

43-0 

66-6 

64-4 

8-9 

18-4 

0-0  1—    1-2 

A\^SW 

SW 

o'o  o-o 

0-0 

20 

iSg 

0-14 

4 

29-768 

74-5 

48-81  6i-3 

5i-8 

I23-0 

44-0 

66-6 

64-4 

9-5 

iq-8 

3-4!—  0'8 

SW 

SE 

2-0  0-0  i  0-2 

80 

2l3 

o-oc 

I            5 

Greatest 
DerlJnatioD  S. 

29-513 

73-0 

56-8  63-1 

52-c 

ii6-o 

55-0 

67-1 

64*9 

111 

18-7 

6-51+    ri 

sw 

SW 

5-0 

0-0  1   1-3 

1 85 

390 

0-00 

6 

Perigee 

29-635 

72-0 

5o-8  5g-o 

5o-i 

118-0 

42-0 

67-1 

64*9 

8-9 

17-3 

3-4  -  3-0 

wsw 

sw 

8-0 

O-O 

'•4 

175 

38i 

o-o3" 

7 

29-254 

70-2 

54-5:  58-9 

55-8 

1  I2-0 

47-8 

66-6 

64-4 

3-1 

9-2 

0-4  —  3-1 

ssw 

wsw 

18-0 

0-0 

3-0 

2l5 

452 

0-23 

8 

29-385 

68-6 

5 1 -5  56-1 

51-4 

I  12-0 

5o-o 

66-1 

63-9 

47 

«-9 

2-0   —    5-9 

wsw 

w 

7-0 

0-0 

••4 

i35 

307 

0-08 

9 

Full 

29-628 

69-2 

53-2  58-7 

5i-6 

109-0 

49-0 

65-6 

63-4 

7-1 

II -2 

2-4;—    3-2 

WNW 

NW;  N 

2-5 

o-o  1  0-2 

70 

226 

0-02 

10 

29-850 

66-8 

47-3  56-6 

52-1 

io3-o 

40-2 

63-6 

61-4 

4-5 

i3-7 

1-3  I-  5-2 

WNW 

WNW 

2-0 

O'O 

0-1 

70 

209 

0-00 

29-969 

66-8  54-7:59-2 

52-8 

89-0 

50-7 

64-1 

61-9 

6-4 

14-2 

4"4  -  2-5 

WNW 

WNW 

O'O 

0-0 

0-0 

3o 

i58 

0-00 

12 

la  Equator 

29-968 

74-0 

48-8  59-8 

54-2 

1 16-6 

44-0 

64-1 

61-9 

5-6 

1 1 -5 

1-3  i-    1-8 

WSW 

SW 

0-0 

0-0 

0-0 

io5 

220 

o-oo 

10 

29-774 

7i"9 

5o-8|  60-6 

58-1 

101-3 

45-0 

63-6 

61-4 

2-5 

8-3 

1-3  —  0-9 

sw 

SW 

2-0 

0-0  jO-I 

95 

228 

0-00 

'4 

, , 

29-600 

70-5 

55-6  58-7 

57-8 

101-0 

55-2 

63-6 

61-4 

0-9 

3-8 

o-o  —   2-8 

sw 

sw 

i-o 

o-o  j  0-0 

701  160 

0-41 

|5 

•• 

29*638 

67-0 

53-9  58-9 

*  i 

57-4 

92-5 

49-8 

64-1 

61-9 

1-5 

5-8 

0-0] —   2-5 

sw 

Calm 

0-0 

o-o  1  0-0 

! 

2 

72 

0-34 

16 

29-646 

65-5 

5i-7  57-4 

57-4I  8i-o 

45-0 

64-. 

61-9 

0-0 

1-0 

0-0  —  4-0 

NE 

NE;  N 

1-0 

0-0 

o-i 

125 

285 

0-19 

•7 

Last  Qr. 

29-648 

6roi  55-6;  56-9 

56-9I  67-3 

53-9 

64-1 

61-9 

0-0 

1-3 

0-0  j—  4-4 

N 

N 

1-5 

o-o 

o-i 

125 

276 

I'27 

18 

Apogee 

29-797 

62-6  53-2 

56-1 

52-7    75-0 

52-3 

63-6 

61-9 

3-4 

9-1 

0-0  l—  5-0 

1 

N 

N  ;  Calm 

1-5 

0-0 

O-I 

60 

1 57 

0-17 

'9 

(ireatcst 
Declination  N. 

29-802 

74-8  49-4 

61-5 

56-7122-7 

46-3 

64-1 

61-9 

4-8 

14-8 

0-0  ;  4-    0-6 

sw 

SW 

SW 
Calm 

SW 

i-o 

o-o 

0-0 

55 

197 

0-00 

20 

.  . 

29-840 

74-0  5rOj  60-7 

57-71121-2 

44-2 

64-1 

61-9 

3'0 

9'4 

Q-O  , —    0-1 

o-o 

0-0 

0-0 

42 

o-ooi 

21 

•• 

29-758 

73-4;  56-5j  63-3 

58-8iio2-o 

56-0 

64-1 

61-9 

4-5 

12-4 

0-4  !-f   2-7 

Csilra 

0-0 

o-o 

0-0 

25 

i38 

0-00 

22 

29-767 

72-0  56-5  60-1 

55-4!!  i5-2 

56-1 

64-1 

61-4 

47 

16-0 

1-6  1 —  0-3 

W 

w 

o-o 

0-0 

0-0 

5o 

2o3 

0-13! 

23 

, , 

3o-oi  1 

71-2  46-8 

58-8 

54-6 

120-5 

43-0 

64-1 

61-9 

4-2 

11-5 

o-o  —    1-5 

WSW 

Calm 

0-0 

o-o 

0-0 

10 

io5 

0-00 

24 

3o'i23 

68-6  44-7 

1 

.57-1 

48-3 

120-0 

41-0 

64-. 

6i-g 

8-8 

18-5 

0-0  i —  3-2 

Claim 

Calm 

0-0 

0-0 

0-0 

10 

io5 

0-00 

25 

New 

30-042 

1 
70-91  46-7 

58-4 

497 

116-0 

41-3 

64-1 

61-9 

8-7 

18-4 

o-o 

—  1-8 

Calm  ;  SE 

E 

3-5 

o-o 

0-3 

75 

195 

0-00 

26 

In  Equator 

29-756 

76-0 

48-6 

61-7 

52-6 

125-7 

44-0 

64-3 

62-1 

9-1 

22-1 

4*4 

+    1-8 

ENE 

la 

2-0 

0-0 

0-2 

70 

175 

0-00 

27 

•• 

29-821 

70-0 

54-5 

61-2 

52-0 

125-0 

5 1-0 

64-6 

62-4 

9-2 

17-8 

4-2 

-f    1-5 

]VE 

NE  ;  SE 

Q-O 

0-0 

O-O 

20 

100 

0-00 

28 

29-952 

72-4 

48-8 

58-5 

50-4 

121-5 

44-6 

64-6 

62-4 

8-1 

21-2 

1-2 

J  .| 

NE 

NE ;  SE 

0-0 

b-0 

0-0 

20 

85 

0-00 

29 

,    , 

29-977 

69-5 

49-1 

56-8 

497 

1 16-5 

44"  9 

64-6 

62-4 

7-1 

17-8 

i-g 

-   2-6 

NE 

NE 

O-O 

0-0 

0-0 

45 

125 

0-00 

3o 

•• 

29-917 

69-0!  48-5'  56-8 

5i-2 

117-0 

397 

64-6 

62-4 

5-6 

1 5-3 

2-9 

-   2-3 

NE 

WSW  ;  Calm 

0-0 

o-o 

O'O 

20 

io5 

0-00 

01 

•• 

29-906 

70-1 

53-5 

60-0 

5i-4 

117-5 

5o-o 

64-6 

62-4 

8-0 

14-8 

1-6 

-f    1-0 

NE 

NE 

0-0 

0-0 

0-0 

40 

142 

0-00 

1 

Sum 

Sum 

Sum 

Means 

•• 

29-785 

71-0 

5i-4 

59-5 

53-5 

1 10-7 

46-9 

64-8 

62-6 

6-0 

1 3-8 

1-6 

-    1-6 

•■ 

2142 

5984 

3-01 

Bar< 

)METER  Readings  fkom  Ete-Obseuvations. 

The  first  miniiniim  in  the  month  was  29'" -805  ou  the  2nd. 

The  first  maximum  in  the  month  was  29'"  -9.^3  on  the    .:;rd  ; 

the  second  minimum        , ,           was  29'" -496  on  the  sth. 

The  second  maximum          , ,         was  29'" -649  on  the    6th 

the  absolute  minimum     ,,           was  29'"- 187  on  the  7th. 

The  third  maximum             ,,         was  3o'"'oi4  on  the  12th  ; 

the  fourth  miuimimi        , ,           was  29'°- j;90  on  the  14th. 

The  fourth  maximum          ,,         was  29'" -867  on  the  20th 

the  fifth  minimum           , ,           was  29'"-  728  on  the  22nd. 

The  absolute  maximum       , ,         was  so'"'  154  on  the  24th  ; 

the  sixth  minimum          ,,           was  29'" -738  on  the  26th. 

The  sixth  maximum            , ,         was  29'"  •  995  (m  the  29th. 

The  range  in  the  month  was  0'"  •9O7. 

Tlie  mean  for  tlie  montli  was  29'"  •  785,  being-  0'"  ■  006  lower  than  flie  average  cf  the  preceding  2 1  years. 

TEMPEItATUKE  OF    THE    AlE. 

The  highest  in  the  month  was  79''*9  on  the  1st ;  the  lowest  was  44°-  7  on  the  24th ;  and  the  range  in  the  month  was  55'^ 

-2. 

The  mean             ,,             of  all  the  highest  daily  readings  was  7i°-o,bemg  1° •  9 /owcr  than  the  average  of  the  preceding 

21  years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  5i°'4,  being  2°-o  loioer  than  the  average  of  the  preceding 

21  years. 

The  mean  daily  range  was  19° -6,  being  o°- 1  greater  than  the  average  of  the  preceding  21  years. 

The  mean  for  the  month  was  59° -5,  being  i°-9  Imoer  than  the  average  of  the  preceding  21  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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MONTH 

and 

DAY, 

1862. 


ELEGTKICITY 


A.M. 


Aug.     I 
2 


o 
m 
m 


P.M. 


4  I  m 

5  i  w 

6  I  s  jV,  s  P,  sps,  g  cur 


7 
8 

9 

10 
1 1 
12 

!3 

14 

i5 

16 

'7 
18 

>9 

20 

21 

22 

23 

24 

20 
26 

27 

28 
29 
3o 

3i 


m 


o 
o 
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CLOUDS  AND  WEATHEK. 
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IIlmidity  of  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  6i°-6  on  the  22nd  ;  and  the  lowest  was  47°- 2  on  the  29th. 
The  mean  ,  ,  was  53°"  5,  being  0^-6  lower  than  the  average  of  the  preceding  21  years. 

ElaMic  Force  of  Vapour.— The  mean  for  tlie  month  was  o'°-4io,  being  o'"-oi2  less  than  the  average  of  the  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  ^'■■6,  being  o^- 1  less  than  the  average  of  the  prccediii.-  2 1  years. 

Deyree  of  Humidity.—The  mean  for  the  month  was  81  (that  of  Saturation  hcing  represented  by  100),  being  4  greater  tlian  tlie  average  of  the  precedin-  -.  vear^ 

Weight  of  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  530  grains,  being  2  grains  greater  than  the  average  of  the  preceding  2 1  years. 
Clouds.  • 

The  mean  amount  for  the  month,  a  clear  sliy  being  represented  by  o  and  a  cloudy  sky  by  10,  was  (>■<). 
Wind. 

The  proportions  were  of  N.  8,  S.  6,  W.  13,  and  E.  4.     The  greatest  pressure  in  the  month  was  i8'"'-o  on  the  square  foot  on  the  ^tli. 
Rain. 

'''"p?eceditg47yel'!'l"°"*'"™°'^''°^'°^'"'°'^"^^^^  """  ''"'P'"  '^^^^"  ^^"^^  partly  sunk  below  the  ground ;  being  0-6  <,««^c.r  than  the  average  fall  of  ti.e 


Results  of  Ordinary  Meteorological  Observations 
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Bakometek  Readings  fkom  Eye-Observatioxs. 

The   first  maximum   in   the   month  was  29'° '971  on  the   8th;  The  ahso 

utc  minimal 

n  in  the  month 

was  29'" -479  on  tl 

le    3rd. 

The  second  maximum           , ,            was  30'" -031  on  the  12th  ;  the  seeon 

d  minimimi 

,, 

was  29'°'  777  on  tl 

ic  loth. 

The  absolute  maximum          , ,             was  30'" ■  267  on  the  i8th  ;  the  third 

minimum 

» y 

was  2910-643  on  t 

le  14th. 

The  fourth  maximum              , ,             was  29'"  •  791  on  the  28th  ;  tlie  fourth 

L  minimum 

» ) 

was  29'" '686  on  t 

ic  24th. 

•     the  fifth  1 

ninimum 

> » 

was  29'° "5 75  on  tl 

le  29th. 

The  range  in  the  month  was  0'"  •  788. 

The  mean  for  the  month  was  29">-859,  being  o'°-036  higher  than  the  averaj 

xe  of  the  pre 

ceding  21  years 

Tempekature  of  the  Air. 

The  highest  in  the  month  was  73° -8  on  the  i5thj  the  lowest  was  39"- 2  on 

he  23rd. 

The  range            ,,            was  34" -6. 

The  mean            , ,            of  all  the  highest  daily  readings  was  67°  •  6,  being 

0^'  1  hiffher 

han  the  averag 

e  of  the  preceding  2 

I  years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  50°  •  i ,  being  i 

^-  2  higher  th 

an  the  average 

of  the  preceding  2 1 

years. 

The  mean  daily  range  was  17°- j,  being  i"- 1  less  than  the  average  of  the  pr 

needing  21  y 

ears. 

The  mean  for  the  month  was  57°- 7,  being  o'-S  hkiher  than  the  average  oft 

le  preceding 

2 1  years. 

AT  THK  Royal  Observatory,  Greenwich,  in  the  Year  1862. 
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Hdmjditt  op  the  AlE. 

Temperature  uf  the  Dew  Point. 
The  highest  in  the  month  was  63°- 1  on  the  2gtli ;  and  the  lowest  was  45°- 1  on  the  21st. 
The  mean  ,,  was.S2°-s,  being  i°-4 //((/Aiv  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"-,^y6,  being  o'"-oi,:;  yreuler  than  the  average  of  the  preceding  21  ycirs. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  4s'  -4,  lieiug  o*-'"'-  2,  yrealer  than  the  average  of  tlie  preceding  21  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  8.3  (that  of  Saturation  being  represented  by  100),  being  2  greater  than  tlie  average  of  the  preceding  21  years. 

Weight  of  a  Cubic  Foot  of  Air.— -Ihe  mean  for  the  montli  was  534  grains,  being  the  same  as  the  average  of  the  preceding  21  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7  •  7. 
Wind. 

The  proportions  were  of  N.  6,  S.  8,  W.  7,  and  E.  9.     The  greatest  pressure  in  the  month  was  s"'"o  on  the  square  foot  on  the  3rd.. 

Rain. 

Fell  on  T2  days  iu  the  month,  amounting  to  i'°-0,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground :  Ix-ing  o^'S  /ess  than  the  average  fall  of  (he 
preceding  47  years. 


Kesults  of  Ordinary  Meteorological  Observations 
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Barometer  Kkadings  from  Eye-Observations. 

The  absolute  maximum  in  tlie  month  was  50'"  •  307  on  the    4th  ;  the  fir.st  miuimum  in  the  n 

lonth  was  29'"- 

815  on  the    6th. 

Tlie  .second  maximum            , ,          was  30'"  "lo:  on  the    8tli ;  the  second  minimum         , 

,        was  29'"- 

507  on  the  1 2th. 

The  third  maximum              , ,          was  29'"-75(i  on  the  14th  ;  the  third  minimum            , 

was  29'"- 

492  on  the  15th. 

The  fourth  maximum            , ,          was  29'°' 92(1  on  the  ifith  ;  the  fourth  minimum          , 

,        was  29'"- 

420  on  the  1 7th. 

The  fifth  maximum                .,          was  29'" •54.1  on  the  17th  ;  the  fifth  minimum             , 

,        was  29'° 

298  on  the  1 8th. 

The  sixth  maximum               ,,          was  29'"-599  on  the  19th  ;  the  absolute  minimum      , 

was  28'"- 

958  on  the  19th. 

The  seventh  maximum          , ,          was  29'""  747  on  the  21st ;  the  seventh  minimum       , 

,         was  29'"  - 

09s  on  the  23rd. 

The  eighth  maximum            , ,          was  29'"- 803  on  the  25th  ;  the  eifihth  minimum 

,         was  29'"- 

442  on  the  26th. 

The  ninth  maximum             ,,          was  29'"-8if)  on  the  271)1 ;  the  ninth  minimum 

was  29'"- 

660  on  the  28th. 

The  tenth  maximum              . ,          was  29'"- 823  on  the  29th  ;  the  tenth  minimum 

was  29'"- 

565  on  the  31st. 

The  range  in  the  month  was  i'"  ■  349. 

The  mean  for  the  month  was  29'"-726,  being  o"''029  Idijhir  than  the  average  of  the  prec( 

>ding  21  years. 

Temi'euatuke  of  thk  Air. 

** 

The  highest  in  the  montli  was  71  ^"7  on  the  3rd  ;  the  lowest  was  2 8^ -5  on  the  30th  ;  and 

the  range  in  ti 

le  month  was  43°-  2 

, 

The  mean               ,  ,            of  all  the  highest  daily  readings  was  6o^\i;,  being  \°-t)  liiylier  t 

lian  the  averag 

;  of  the  preceding  2 

I  years. 

The  mean               ,  ,            of  all  the  lowest  daily  readings  was  45^'  6,  being  i°'  7  higher  th 

an  the  average 

of  the  preceding  21 

years. 

The  mean  daily  range  was  I4"''9,  being  0^-2  greater  than  the  average  of  the  preceding  21 

years. 

Tlie  mean  for  the  month  was  ji^-S,  being  i'^-4  higher  than  the  average  of  the  preceding 

2 1  years. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SC2. 
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HcjimiTY  OP  THE  Air. 

Temperature  of  the  Dew  Paint. 
The  highest  in  tlie  month  was  61  ^'8  on  the  .'ird;  and  the  lowest  was  32^- 1  on  the  .^oth. 
The  mean  ,,  was  48°"  6,  heing  2°"  4  hiyher  than  the  average  of  the  preceding  2 1  years. 

Elastic  Furce  of  Vapour. — The  mean  for  the  month  was  o'"*343  heing  o"'-o28  yreater  than  the  average  of  the  preceding  2  1  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  mouth  was  .^'■''•8,  being  o"'- 1  yreater  tliau  the  average  of  the  preceding  21  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  Sy  (that  of  Saturation  being  represented  by  1 00),  being  2  greater  than  the  average  of  the  preceding  2 1  years. 

Weight  of  a  Cubic  Foot  ofAir.—T)xc  mean  for  the  month  was  538  grains,  being  i  grain  less  than  average  of  the  preceding  21  years. 
Clolds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  skj-  by  10,  was  7- 1. 
Wind. 

The  proportions  were  of  N.  4,  S.  8,  W.  13,  and  V..  6.     The  greatest  pressure  in  the  mouth  was  22""' o  on  the  scjuarc  foot  on  the  23rd. 
Rain.  -  ^ 

Fell  on  1 7  days  in  the  month,  amounting  to  4'"-  1,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  grouud;   being  i'"-^  yreater  than  tlie  average  fall  0 
preceding  47  years. 
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42-6 
36-5 
41-0 


29-792 


'"  ^  S 
cj  «  a 


40-4   25-5 

24"9 
35-2 

37-8 
34-1 

32-1 

377 

3i-o 
33-O! 


39'9 
35-3 
35-1 

3i-6 

34-1 
39-6 

42-5 
3g-l 

39-3 

38-8 
36-6 

06-7 


49'9 
48-4 
47-3 

48-5 
46-1 
40-1 

37'9 
38-7 
45-6 

36-2 
3o-o 
30-7 

28-0 
32-9 
38-9 

38-3 
35-4 
36-1 

36-2 

33-4 
35-8 


_.  *■    ■ 


In  the  "Water 
|of  the  Thames, 
at  Gnumwich, 
by  Sclf-Rciris- 
teriug  ThcT- 
mometers.read 

at  9i>  A.M. 
next  morning. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 
Dally 
Value 


S  S  o 

1)  o  o  "* 


S  3  S  P 


3o-6 
24-8 
26-1 


40-5    32-2 
41-2 

47-2 


42-0 
42-2 


45-8 


36-4 
3i-o 


35-. 

29-5 

33-9 

36-6 

38-8 
39-6 


6i-6 
62-0 
69-0 

65-6 
5o-5 
55-3 

56-0 
68-9 

57-0 

79-8 
43-5 
76-1 

49-0 
47-3 
48-5 

79-0 
75-4 
76-6 

43-6 
61-4 
43-8 

29-7  65-5 
24-61  41-0 
29-8    66-3 


43-4 
46-0 
41-8 

33-0 
45-0 
32-4 

34-1 
3i-2 
38-2 

33-1 
25-0 
23-5 

25-5 

21-5 

3i-4 

36-3 

27-8 
25-5 

37-2 

25-1 

32-4 


5o-i 

5o-6 
5o-6 

5o-6 
5o-6 
49'6 

5o-i 
49-6 
48-6 

48-6 
48-6 
46-6 

46-6 
45-6 
45-6 

44-6 
43-6 
43-6 

42-6 
42-6 
42-1 


35-5  42-9 
34-9:  38'3 
33-7  37-7 


34-3 


39-8 


3o-7 
37-0 
39-2 

42-2 
35-7 
37-4 


37-4 


67-3 
43-1 
697 

72-3 
5o-o 
43-0 


59-6 


27-4  42-6 
i8-ol  41-6 
ig-O  :  41-6 


4y9 
48-4 
49-1 

48-4 

49'4 
48-4 

48-4 

47"4 
46-4 

46-4 
45-4 
44'4 

43-4 
42-4 
42-4 

42-4 
41-4 
41-4 

41-4 

40-4 

39-9 

40-4 
39-4 
38-9 


ri 

2-0 

2-6 

0-6 
0-6 
0-0 

0-7 
1-3 

2-1 

3-7 
3-3 

4'4 

3-6 
1-2 

0-7 


3-2 
6-0 

8-4 

6-5 
0-8 
1-3 

1-8 
4-8 
5-0 

11-8 

g-o 
97 

6-5 
5-5 
3-5 


27-8 
35-2 
27-1 

29-8 
34-0 
28-0 


3i-2 


41-6  38-4 
41M  38-4 
40-6   38-4 


40-6 
40-6 
41-1 


45-4 


4-2  9-2 
3-7  9-5 
3-2    9-9 


2-6 
3-2 
o-g 

5-6 

4"9 
4' I 

5-9 
1-8 

0-4 


38-4  07 
38-4  2-6 
38-9    0-3 


43-2 


2-4 


6-9 
g-5 
1-8 

9'9 
6-4 
7-8 

7-8 

4"i 
4-8 

4-2 
4-1 

2-1 


0-0 
0-0 

0-9 

0-4 
0-0 
0-0 

0-0 

o-o 
i'9 

1-4 

2-0 
2-4 

1-3 

0-5 

0-4 

2-0 

1-3 

2-4 

1-5 

o-o 

0-7 

0-3 
3-2 
3-8 

0-0 
1-0 

o-o 

0-0 
0-0 

O'O 


+  4-6 
+  4'2 
+   3-8 

+   3-2 

+    i-o 

-  5-4 

-  6-5 

-  4-8 
+  3-2 

-  4-4 

-  10-7 


Wind  as  3ieduced  from  Anemometers. 


Osler's. 


Whe-  Robin 
wELL'a  son's 


General  Direction. 


A.M. 


-II-9 

-  9"2 

-  3-4 

-  o-i 

-  3-3 

-  2-9 

-  3-4 

-  5-6 

-  5-3 

-  6-4 
-11-g 

-  7-J 

-  4'2 

-  2-1 

-  1-5 

+    1-4 

-  3-3 

-  3-g 


o-g 


E 

Calm 

S 

SE 

NNE 
Calm 

NE 
SW 

sw 

SW 

sw 
w 

SW;  Calm 
Calm 

NNE 

NNE 

NNE 

NE 

NE 
ENE 

NE 

NW 

wsw 

NE 

NE 
Nby  E 
SW  by  S 

SSE 
ENE; SE 

Vai-. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


Amount  of 
Horizontal 
Movement 
of  the  Air 
oil  each 
Day. 


Calm 

SW     ■ 

s 
ssw 

NW 

NE 

N 
SW 
SW 

SW 
N;  W 

N 

Calm 
Calm  ;  N 

NNE 

N 

NNE 

NE 

NE 
NE 
Calm 

NNW 
Calm 

NE 

NE 
N;  W 

SSW 

SE 
SW 

SE 


lbs. 

o-o 

0-0 
0-0 

0-0 
0-0 
0-0 

0-0 

1-0 

I2-0 


lbs. 

0-0 

0-0 
0-0 

0-0 
0-0 
O-O 

O-O 

0-0 
O'O 


I  O'O   Q-O 
1-5   0-0 

3-0   0-0 


0-0 
O-O 

8-0 

4-0 
3-0 
5-0 

'4-0 

3-0 

o-o 

o-o 
o-o 

2-0 

8-0 

2-0 
0-0 

2-0 
0-0 
0-0 


0-0 
0-0 
0-0 

0-0 
0-0 
O-O 

0-0 
0-0 
0-0 


lbs. 

0-0 

O-O 
0-0 

0-0 
0-0 
0-0 

0-0 
0-0 

3-0 


o-o 

o-o 

0-0 
0-0 
ro 

i-o 
0-3 
o-o 

0-3 

O-I 

0-0 


0-0     O'O 

0-0    0-0 
0-0    0-0 


0-0 

o-o 
0-0 

o-o 
0-0 
o-o 


2-0 

0-2 

o-o 

0-2 
o-o 

0-0 


10 
35 

40 

45 

5 

40 

35 
1 55 
i85 

125 

55 

45 

5 

45 

i35 

120 
75 
90 

80 
40 
40 

65 

20 

io5 

i5o 

80 


5o 

98 
108 


109 

56 

io5 

126 

329 
394 

277 
i35 
140 

39 
129 
32g 

282 
180 

222 

225 

i35 
119 

i63 

78 
242 

337 
186 


120    235 


85 
i5 
20 


Sum 
2065 


187 
61 

78 


0-0 1 

o-oc 

O'OC 

o-oc 
0-53 
o'u 

o-o5 
o-oc 
o-i3 

o-o£ 
o-oc 
o-oc 

o-oc 
o-oc 

O'OI 

o-oc 
o-oc 
o-oc 

o-o  I 
o-oc 

0-02 

o-oc 
o-oc 
o-oc 

o-oc 

O'OC 
O'lC 

O'OC 

o-o< 

O-OC 


Sum 

5i54 


Sum 

1-02 


Ete-Observations. 

month  was  29'" -943  on  the    3rd;  the  first  minimimi  in  the  month  was  29-883  on  the    4th. 
was  so'"- 209  on  the    7th;  the  absolute  minimum        ,,  was  29'»-227  on  the  loth. 

"         __  _\  in ._  .u.  ...1,  .  »!,„  ti,;,.,!  TY.;n;miiTn  ..  was  2q'°- 771  on  the  14th. 


was  29'" '979  on  the  12th  ;  the  third  minimum 
was  30'" -248  on  the  17th  ;  the  fourth  minimum 
was  29'° -663  on  the  28th  ;  the  fifth  minimum 
was  29'"- 679  on  the  30th. 


was  29'"- 771  on  the  14th. 
was  29'" -32 1  on  the  27th. 
was  29'" -489  on  the  29th. 


Barometer  Readinos  from  Ete-Observations, 
The  first  maximum  in  the 
The  second  maximum 
The  third  maximimi 
The  absolute  maximum  , 

The  fifth  maximum  , 

The  sixth  maximmu  , 

The  range  in  the  month  was  i'"'03i. 
The  mean  for  the  month  was  29"' '792,  being  o''"04S  higher  than  the  average  of  the  preceding  2t  years. 

Temperature  op  the  Air.  .  „ 

The  highest  in  the  month  was  57^-0  on  the  ,rd  and  4th  ;  the  lowest  was  24° '8  on  the  23rd  ;  and  the  range  in  the  month  was  32 
The  mean  ,,  of  all  the  highest  daily  readings  was  45°-8,  b-^ing  3°  •  4/<'«'"- than  the  average  «f^'l^''J'_''^"_««^;°gj  " 

The  mean  , ,  of  all  the  lowest  daily  readings  was  34° '  3,  being  3° 

The  mean  daily  range  was  ii°-5,  being  o°-2  /m- than  the  average  of  the  preceding  21  years. 
The  mean  for  the  mouth  was  39°'8,  being  4°-4  lower  than  the  average  of  the  preceding  21  years. 


[  years. 
lower  than  the  average  of  the  preceding  21  years. 


AT  THE  ROYA-L   OBSERVATORY,   GREENWICH,   IN   THE   YeAR   1862, 


(ccxi ) 


ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 

DAY, 

1863. 

A.M. 

P.M. 

A.M. 

P.M. 

Nov.    I 

ss,  sps  :        m 

ss,  sps  :       in 

10,  tli.-r 

10 

2 

m 

m      :     s,  sps 

10,  th.-r,  glm. 

10,  cu.-s,  ci.-s 

3 

V 

V 

10 

10,  s,  ci.-s 

:     0 

4 

V 

V 

10 

7,  ci.-s,  ci 

:   10,  ci.-s 

5 

w  N            :      V 

V 

10,  r 

10,  r,  f 

:  10             :     3  li.-cl,  f 

6 

m 

m 

10,  f 

10,  h.-r 

:  10,  tli.-r 

7 

w 

w 

10,  r 

10,  ci.-s 

:     f 

8 

s 

s 

10,  f 

10 

9 

0 

0       :       w 

10,  r 

10,  h.-r 

:  10 

lO 

m       :       0 

s  N       :       s 

10,  ci.-s 

10,  oc.-shs 

:     7,  ci.-s,  ci 

11 

s,  sps     :        s 

7,  ci.-s,  ci,  h.-f 

7,  ci,  h,  h.-f 

:     f 

12 

s 

s        :    ss,  sps 

b,  h.-f 

0 

:     h.-f 

i3 

ss,  sps 

s       :    ss,  sps 

0,  h.-f 

0,  h 

:     th.-f 

14 

V 

V 

10,  ci.-s,  f,  h.-f 

10,  ci.-s,  f 

:     7,  ci.-s 

i5 

w 

w       :        s 

10,  ci.-s 

10,  ci.-s,  th.-r 

16 

s 

s 

8,  ci.-cu,  cii.-s,  ci.-s 

0 

:   10,  oc.-r 

17 

s 

s 

0 

0 

i8 

V 

V 

10 

10,  ci.-cu,  cu.-s 

'9 

w 

w 

10,  r 

10 

:   10,  h 

20 

in 

m 

10,  ci.-s,  ci,  h.-f                 :   10,  ci.-s. 

s 

10,  ci.-s 

21 

« 

m 

10,  gt.-glui,  r 

10 

:   10,  f 

22 

m 

m 

8,  cu.  ci.-cu,  cu.-s 

8,  ci.-s,  ci 

:     o,f 

23 

s 

s 

0,  f,  h.-f 

0,  f,  h.-f 

24 

s 

in      :     s,  sps 

10,  ci.-s,  h.-f 

2,  ci 

:     5,  s,  ci.-s 

25 

0 

0 

2,  ci,  h.-f 

10,  ci.-s,  ci 

26 

0        :       w 

w     :    0     :    w 

10 

10 

27 

0 

s        :  ss,  sps 

10,  r 

3,  ci.-cu,  ci 

:     0 

28 

in 

m 

5,  ci.-cu 

10,  cu,  ci.-cu,  ci 

:    10 

29 

0 

0         :       w 

10,  ci.-s 

10 

:     0,  f 

3o 

s 

s 

10                                        :   10,  f 

10                         : 

10,  tli.-f              :    10,  f 

HnnaDiTY  OF  the  Ant. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  .i2°*6  on  the  1st ;  and  the  lowest  was  21°'  i  on  the  2.^vd. 
The  mean  ,,  was  ,^7^'4,  being  2°'6  lotncr  than  the  average  of  the  preceding  21  years. 

Elastic  Force  of  Vapour The  mean  for  the  month  was  o'"'2  24,  being  o'" '029  less  than  the  average  of  tlie  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air Tlie  mean  for  the  month  was  2^' 5.  being  o''''''4  less  than  the  average  of  tlic  preceding  21  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  92  (that  of  Saturation  being  represented  by  1 00),  being  3  greater  tlian  tlie  average  of  the  preceding  2 1  years. 

Weight  of  a  Cubic  Fool  of  Air. — The  mean  for  the  month  was  553  grains,  being  6  grains  greater  than  the  average  of  the  preceding  21  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7*3. 
Wind. 

The  proportions  were  of  N.  11,  S.  7,  W.  6,  and  E.  6.     The  greatest  pressure  in  the  month  was  i2""*o  on  the  square  foot  on  the  9th. 
Rain. 

Fell  on  10  days  in  the  month,  amountmg  to  i'"'o  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  i '"•  4  fc«  than  the  average  fall  ol  the 
preceding  47  years. 

___ _ _ ■  iie  2 
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Results  of  Ordinary  Metkorological  Observations 


MONTH  I  Phases 

and       I  of 

DAY,    '  the 

1862.  Moon, 


tCS  p 


■^3      Ol    r 

C3    J-  , 


i^ 


P  s 

o 
c  '5 


S 


Readings  of  Tiieujiometers. 


Drv. 


.s    i 
K    i 


Mean 
Daily 
Value. 


Dew 
Point. 


Mean 
Daily 
Value. 


—  tn  « 
cj  o  rt 

3f^t 


,hS 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
mometers, read 

at  afi  A.M. 
ne.\t  morning. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


ri  n!  O 


Mean 

1 

Daily 

<e 

Value. 

0 

S  "S  ^- 
c  3  ^  rt 

.a  ?  o  o 

.:=  o.^  to 
o9  "  pf 


S  r5  3<! 

^  cj  oj  :i 


Wind  as  deduced  fkoji  Anemoiieteks. 


Oslek's. 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


OS 


WlIE- 

WELL'8 


Robin 

SON'S 


Amount  of 
Horizontal 
Movement 
of  the  Air 
on  each  Day 


Dec.  1   j 

2 
3 

I 

4I 
5  ' 
6 


Fun  ; 

Grcitcsl  Due.  N 


7  '  Apogee 

8 

9 


I      In  Equator  ; 
Lust  t4u.irtor. 


10 
1  I 


10 

H 
i5 

>7 


'9 
20 
21 

22 

2,5 

24 


20 

26  ^InEtiuator 

27  ;  First  Qf. 

23  I 

29  i 

00  i 


i 


29-470 

29-44-8 
29'564 

29702 
9-864 


457I36-2 
46- 2 1  35'5 
487  38-3 

49-5;  42-1 
54'5'  45- 


29-823  56-0' 5o'4 

29-886  57-1;  47-3 
29-927  44-7!  39*8 
29-884  48-0'  39-0 


Greatest 

DccliQatioa  s 

Pprigcc; 


29-664 
29-73S 
30-140 

29-850 
30-245 
30-22S 

3o- 1 90 
3o-i37 
30-026 

29-600 

29-41. 

29-76 

29'994 
29-945 
3o-ogg 

3o-23i 

3o-i37 
30-209 

29-886 
29-348 
29-387 


53-0  38-7 
49-7'  35-4 
43-oi  33"/ 

46-7!  04-8 
45-3I  33-7 
43-0  33'9 


41-4 

40-7, 
44-3 

45-9 

5o-2 
53-5 


41-0 
39-2 

42-8 

45-81 
47-9I 
5  r  1 1 


5i-7!  47-8 
42-2  35-2 
44-3,  41 -I 


53-5 

70-9 
67-1 

5i-8 

6g-o 
59-0 

77-0 
56-1 
5o-3 


46-5141-91  67-0 
43-5' 41-3;  56-6 
38-3|  33-g    61-7 


47-2 
5  2-0 
5i-8 


34-3 
38-7 
33-9 


Means 


49-0;  43 
44'oi  36-5 
40-5  35-5 

40-2!  33-4 
45-5]  33-9 
46-0:  36-8 

5o-o'  40-g 
5o-oi  45-0 

-I   -c 

49-0  ji 
52-0|  45-4 

49-2  42-8 

45-0]  38-4 
44-7  33-5 


29-865 


48-0 


38-6 


42-1!  41-9 
39-0  36-1 
38-7!  35-5 

I 

4i7|  •39-6 
45-6  44-1 
43-41  42-3 

46-2,  36-2 
40-2!  3o-8 
38-5'  3o-8 

36-4!  32-8| 

4o-5|  40-5| 
42-8  41-6' 

45-4!  40-1! 
47-0  39-7J 
44-8:  44-5 


00-4 
29-8 
33-2 


41-2 
41-1 

477 

42-2 
34-4 
35-2 

32-0 

29-1 
27-6 


47-0  3o-i 
64-9  27-6 
45-5     28-2 


48-2! 

46- 1  i 
42-oi 

-397! 


42-3 

44-1 

38-8 
36-0 


43-6'  40-2 


47-2 
54-6 
5i-8 

56-9 
54-5 
45-3 

43-3 
46-0 
46-0 

53-5 

57-0 
5o-2 

78-5 

53-0 
56-0 

60-9 


56- 


00-2 
35-0 

29-2 

40-0 
29-3 
29-5 

33-0 
33-5 
3o-5 

38-0 
38-0 
3o-5 

41-0 
42-8 
3i-8 

29"9 


33-9 


40-6 
40-6 
41-1 

41-6 
43-6 
44-6 

44-6 

47-6 
48-1 

47-' 
46-6 
46-6 

47' ' 
45-6 
44-6 

43-6 
43-6 
43-6 

43-6 
42-6 
42-6 

41-6 
41-1 
41-6 

4.-6 
43-6 
43-6 

42-6 
42-6 
43-6 

43-6 


38-4!  o-i 

39-4  I  1-5 

38-9  j  1-5 

39-4!  o-i 

40-4  j  2-3 

41-9  2-4 


41-4 
42-4 
42-9 

43-4 
43-4 
43-4 

43-4 
42-4 
41-4 


3-9 
7-0 
3-2 

4-6 
2-2 
4-4 

0-2 

2-9 

3-2 


40-4  2-1 
39-9  1-5 
40-4  j    I -I 


40-4 
41 -4 
40-4 

•59-4 
39-9 

38-4 


1 0-0 

9*4 
77 

3-6 
0-0 
1-2 


38-9  '  5-3 

39-4!   7-3 
39-4     0-3 


43-7 


•39'4 
39-4 

41-4 
41-4 


40-7 


3-9 
2-0 
3-2 

3-7 


3-4 


i-i 

5-0 
5-2 

0-8 
5-8 
5-2 

8-2 
9-2 
8-2 

9'4 
6-5 

8-8 

1-5 

5-7 
7-5 

3-6 
3-2 

4-4 

1 3-5 
12-1 
lo-i 

6-9 

'•9 
5-0 

8-6 
8-2 
1-9 

1 0-0 
5-5 

7-0 


6-4 


O'O 

0-5 

0-9 

0-0 
i-i 
'•4 

0-0 

•4-6 

I-I 

1-2 
I-I 

0-0 

0-0 

0-5 
0-3 

1-8 

O'O 

0-4 

7-4 
7-4 

4-I 


0-0 
0-0 


37 
3-0 


-  0-3 

-  n 

+  2-6 

+  4'4 

+  8-8 

+  12-4 

-l-ii-o 

+  1-6 

4-  3-8 

+  6-1 

+  3-3 

-  17 

4-  2-5 

-  0-7 

-  1-3 

+  1-4 

+  5-5 

+  3-5 

4-  6-7 

+  1-2 

4-  O-I 


+  3-1 
+  5-8 

+   8-9 
+  10-6 


0-0  +   8-3 


2-9 
1-3 

1-7 

1-5 


1-5 


-f  11-2 

4-   8-8 
4-   4-6 

4-   2-7 


4-   4-3 


SE 

ESE 

SSE 

SE;  E 

S 

sw 
wsw 

W;  NW 
W  ;  WSW 

SW;  W 

WSW; SW 
NW  ;    W 

SW 
WSW 

ssw 

SW 

SW 

SW 

NW 
WNW 

NNW 

N 
SW 

w 

WSW 

w 

SAV 

SW 

SW 
SW  ;  W 

NW;   SW 


ESE 

ESE  ;  SSE 
SE 

SE;  S 

S;  SW 

SW 

WSW 

w 

SW 

WNW  ;    W 

SW;  N 
W  ;  SW 

SW  ;  W 

SW 

s 

SW 

SW  ;    N 

WSW 

w 

NNW 
N 

N;  SW 
\  ;    WSW 

WSW 

w 
w 

SW 

SW 
SW 

NW 

SW 


lbs. 

i-o 

0-0 
2-0 

o-o 
3-5 

7-0 

3-0 
6-0 
1-8 

4-0 
2-2 


lbs. 
O-O 

0-0 
0-0 

0-0 
0-0 
0-0 

o-o 
0-0 
0-0 

0-0 

o-o 


1-8  0-0 


7-0  o-o 
0-0!  0-0 
o-oi  0-0 


0-0 
2-5 

7-0 

I2-0 
17-0 
1 5-0 


0-0 
0-0 
0-0 

3-0 
2-0 
3-0 


4-0  0-0 

0-0'  0-0 
i-o'  0-0 

I 

2-5;  0-0 
5-oi  0-0 

2-0  0-0 

1 

3-oj  0-0 
~-o  0-0 
ro  0-0 

o-o 


lbs. 

0-0 
0-0 
O-I 


0-4 

1-6 

0-3 
i-o 

O-I 

0-5 
0-3 

0-2 

1-2 

O-O 

0-0 

0-0 
0-2 
I-o 

4-6 
6-2 
7-4 

0-5 
0-0 
o-o 

0-2 
1-5 

0-2 

0-6 
I-o 
0-0 

o-o 


miles. 

85 
80 
90 

65 

170 
210 

1 35 
i55 
180 

145 
1 35 
1 35 

1 35 

io5 

75 

i65 
no 
245 

220 
270 
210 

75 
40 


Sum 

3235 


189 
170 
189 

1 35 
341 

433 

3og 
359 
367 

3o3 
296 
3ig 

286 

2l5 

166 

345 
267 
532 

534 
63 1 
53 1 

196 

l32 

320 
5o6 

23l 

400 

406 
344 
25o 

356 


Sum 

ioo58 


Baromeieu  Re.vdings  FR03I  Eye-Observations. 

the   month 


was  29'" -890  on  the    5th  ;  the  second  minimum 

was  .^o"'-ooi  on  the    8fh  ;  the  third  minimum 

\yas  29'"-8i7  on  the  nth 

was  30'"- 199  on  the  1 2  th 

was  .^o'"-  269  on  the  14th 

was  30'" -01 7  on  the  22nd 

was  30'" -325  on  the  25th 


The  first  minimum    in    the   month  was  29'" -427  ou  the    2nd. 


the  fourth  mininuim 
the  fifth  minimum 
the  sixth  minimum 
the  seventli  minimum 
the  eighth  minimiim 


was  30'" -273  on  the  27th  ;  the  absolute  minimum 
was  3o'"-o47  on  the  31st. 


was  29'" -79 1  on  the  6th, 
was  29'" -547  on  the  loth, 
was  29'" -680  on  the  nth. 
was  2iy"-787  on  the  13th. 
was  29'" -373  on  the  20th. 
was  29'" -889  on  the  23rd. 
was  30'" -099  on  the  26th. 
was  29'" -3 10  on  the  29th. 


The  first   maximum    i; 
The  second  maximum 
The  third  maximum 
The  fourth  maximum 
The  fifth  maximum 
The  sixth  maximum 
The  absolute  maximum 
The  eighth  maximum 
The  ninth  maximum  , , 

The  range  in  the  month  was  I'^'-oi];. 
The  mean  for  the  month  was  29">-865,  being  o"--o.S2  /liyher  than  the  average  of  the  preceding  21  jeai's. 
Tempekatuhe  of  the  Air. 

The  highest  in  the  month  was  57° • ,  on  the  7tb  ;  the  lowest  was  33=-4  on  the  22nd  ;  and  the  range  in  the  month  was  23°-  7. 
ihe  mean  , ,  of  all  the  highest  daily  readings  was  48° -o,  being  3°-o  hi(jlier  than  the  aver.age  of  the  preceding  21  years. 

Ihe  mean  , ,  of  all  the  lowest  daily  readings  was  ^8°-6.  being  z°- 1  liii/'her  than  the  average  of  the  preceding  21  years. 

The  mean  daily  range  was  9° -4,  being  o'- ,  less  than  the  average  of  the  preceding  2 1  years. 
The  mean  for  the  month  was  430-6  being  f-^  hiyher  than  the  average  of  the  preceding  21  years. 


AT  TUK    Rf)VAL    OBSERVATORY,    GREENWICH,    IN    THE    YEAR    1862. 
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j 

1 

KLECTIIICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

1862. 

A.M. 

P.M. 

A.M. 

P.M. 

j  Dec.     1 

s  :  sN,sP,sps,gcur 

s 

10,  f                                  :  10,  shs.-r 

10,  ci.-s 

:     0 

1              2 

s 

s 

3,  ci.-Sj  ci 

3,  ci 

:    10 

3 

V 

V 

0 

10,  ci.-s,  ci 

:   10,  oc.-r 

4 

w 

w 

10,  r 

10 

5 

w 

w 

10,  ci.-cu,  cu.-s,  ci.-s 

10,  ci.-s            :     oc. 

■r                       :  10,  ci.-s 

6 

■w 

s        :        0 

10,  th.-r 

10,  r 

7 

w 

w       :        s 

10,  ci.-s' 

10,  ci.-cu,  ci.-s 

:     r 

8 

0 

0 

0 

10 

9 

» 

s 

10,  ci.-cu,  ci.-s 

10,  ci.-s             :  10, 

r                         :   10,  ci.-8 

10 

0 

w       :       s,  aps 

10,  ci.-s 

0 

II 

s 

8 

0 

10,  ci.-s 

:     r 

12 

s 

8         :        0 

3,  h.-f,  h 

3,  ci,  h 

:     0 

1 

i3 

0 

0        :         s 

10,  00. -r 

10,  r 

:     0 

H 

s 

s 

0,  h.-f 

0 

:     a 

i5 

s 

s 

10,  ci.-s 

lO 

:     0 

16 

s 

, 

7,  ci.-cu,  ci.-s 

10 

17 

V 

V 

10                                        :   10,  r 

10,  r 

:     0           :  10 

18 

s 

sN       :        0 

4,  li.-cl                   :     g,  ci.-s,  ci         :   10,  v 

10,  r                    :   10 

19 

0 

0 

10,  ci.-s,  sc 

10,  cu,  ci.-s 

20 

0 

0 

4,  ci.-cu,  ci 

10,  ci.-s,  ci 

21 

0 

0 

8,  cu,  cu.-s,  ci.-s                                                             8,  ci.-s 

:  10,  r 

22 

0 

s 

7,  li.-cl,  h 

10 

:  10,  r 

23 

0 

m 

10,  th.-r,  f 

10,  oc.-r,  r 

:   10,  ci.-s,  f 

24 

1 

^ 

s 

10 

10,  ci.-s 

25 

0                               0 

0,  h 

5,  cu,  ci.-s 

:     0 

26, 

0 

0        :       m 

10,  ci.-cu,  ci.-s 

10,  cu.-s,  ci.-s,  sc 

:   10,  ci.-s 

27 

s 

s 

3,  ci.-cu,  ci 

10,  th.-r 

28 1 

w 

w 

9,  ci.-cu,  ci 

g,  ci.-cu,  ci.-s 

:   10 

29 

s  N 

B 

10,  1- 

10,  r 

:  7,  ci.-s,  lu.-ha 

3o 

V 

V 

0 

10,  cu,  ci.-cu,  ci.-s 

3i 

m 

m 

0,  h 

0 

:   10,  cu.-s,  ci.-s 

Humidity  of  the  Air. 

Tcmpcraluri:  of  the  Drir  Point. 

The  liighest  in  the  month  was  52^'7  on  the  6th  ;  and  the  lowest  was  2if-o  on  the  21st. 

The  mean             , ,             was  40'*  2,  being  3°*3  higher  than  the  average  of  the  preceding  21  years. 

Elastic  Force  <\f  Vapour. — Tlie  mean  for  the  month  was  o'"'249,  being  o'"-028  ijreuter  than  the  average  of  the  preceding  21  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  2S"8,  being  0*"  2  greater  tlian  the  average  of  tlic  preceding  2  1  years 

Degree  of  JIumiditij. — The  mean  for  the  month  was  88  (that  of  Saturation  being  represented  by  100),  being  i  /<■«»■  than  the  average  of  the  preccc 

iug  21  years. 

^Yeight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  550  grains,  being  2  grains  less  than  the  average  of  the  preceding  2 1  years. 

Clodds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  7-5. 

Wind. 

The  proportions  were  of  N.  4,  S.  10,  W.  15,  and  E.  2.     The  greatest  pressure  in  the  month  was  1 7"»-o  on  the  square  foot  on  the  20th. 
Rain. 
Fell  on  1 7  days  in  the  month,  amoimting  to  i'"'0,as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'"*3  less 

than  the  average  fall  of  the 

preceding  47  years. 

(ccxiv) 


Maxima  and  Minima  Bakometer-Eeadings, 


Maxima  and  Minima  Eeadings  of  the  Barometer. 

The  following  table  contains  the  highest  and  lowest  readings  of  the  Barometer,  reduced  to  32°  Fahrenheit,  extracted  from  the  photographic 
records.  The  readings  are  accurate  ;  but  the  times  are  liable  to  great  uncertainty,  as  the  surface  of  the  quicksilver  frequently  remains  at  its 
highest  or  lowest  point  through  several  hours.  The  time  given  is  the  middle  of  the  stationary  period.  Where  the  symbol  ;  follows  the  time,  it 
denotes  that  the  quicksilver  has  been  sensibly  stationary  through  a  period  of  more  than  one  hour. 


MAXIMA. 

MINIMA. 

MAXIMA. 

MINIMA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1862. 

I 

862. 

1862. 

1862. 

d        li       m 

in. 

d        li       m 

in. 

d       h      m 

in. 

d          li       m 

in. 

January 

1.22.     5 

3o  -305 

May               2.  10.  3o: 

3o  -120 

January 

4.21.      0: 

29  -595 

May              3.  23.  18: 

29  "577 

6.    8.5i: 

3o  -025 

8.    0.    0 

29  -Sog 

5.21.45: 

29  -930 

7.    0.    0 

29  "594 

8.  10.37: 

29  703 

9.    7.    0: 

29  -5o3 

8.    0.40; 

29794 

9-    9-    0 

29  -404 

10.    9.37: 

29-678 

11.    1.3 

29  -162 

14.10.    2: 

29-788 

i5.    7.43: 

29  -671 

II.  17.    0 

29  -630 

12.    8.48: 

29  -446 

17.  14.35: 

3o  -010 

21.    3.  2g 

29  -320 

12. 23.  i5: 

29'6ii 

i3.  20.  16 

2g  -38o 

25.  14.  3o: 

29  -982 

3o.    0.    0 

29  -3ig 

17.  22.  11: 

29-997 

21.  20.  10: 

29*283 

Juno               3.  21.  23 

3o  -o35 

June              6.  1 3.  29: 

29  -444 

22.  21.  11: 

29  -524 

23.  i3.  5i: 

29-283 

8.  i5.  18: 

29  -900 

12.    7.  12: 

29  -078 

26.  11.     0: 

3o-i55 

3o.  1 3.  40: 

29-482 

16.  20.  ig: 

29  -942 

'7-  17-    7: 

29-710 

February 

3.  23.  32 

3o  -088 

18.  i5.  8: 

29  -974 

February 

5.  19.  i3 

29  -808 

21.  14.  12: 

29  -569 

8.    9.    0 

3o  -495 

12.    4.    6: 

29-883 

25.  10.    7: 

3o  -024 

27.    5.48: 

29  -Sgo 

14.  23.  19: 

3o-oi6 

17. 2 1 .  40 : 

29  -201 

28.  15.48: 

2g-85i 

July               6.    0.26: 

29-316 

20.  20.33: 

29-816 

21. 17. 14: 

29  -542 

July               8.11.45: 

29  "945 

10.    I.  53: 

29  -586 

23.  10.  21: 

3o  -066 

24.  i3.  38: 

29  -878 

10. 22. 23: 

29771 

12.    4.58: 

29-294 

25.  23.  3o 

3o  -214 

i3.    9.    0 

29  747 

March 

2.21.44 

29  -065 

15.23.37: 

29  -588 

March 

4.19.23 

7. 20. 38: 

10.    g.    4: 

i3. 22. 41 : 

22.    y.    0 

29  -812 

29  -542 
2g  -933 

30  -023 
29  -904 

6.  19.38: 
8.    8.54 

I  1.  21.     0: 

20.      9.     0 
28.14.17: 

29-276 
29-288 
29  -538 
29  -i5i 
29  -034 

21.  11.  27: 

25.  12.  20: 

27.21.    0 

August          3.  1 0.  3o : 

6.    0.  45 

3o  -og8 
3o  -oi3 

29  '990 
29  "936 
2g  -65i 

23.    4.  10: 

26. 1 1. 3o: 

August           2.    5.47: 
5.  II.  5i: 

7.    0.  3o 

2g  -765 
2g-85i 
29  -8o5 
29  -496 
29-183 

April 

I.  0. 53: 

29  -747 

1 1.  10.  20: 

3o  -o33 

April 

2.    18.43 

29  -410 

14.    4.41: 

29  -5go 

4. 10.  9:" 

29  -970 

5.  18.    7: 

29-783 

ig.  22.  10: 

2g-867 

21.  17.32: 

29  704 

7.19.28 

3o  •  1 2 1 

9.  21.  11 

29-776 

24.    9.47: 

3o  - 1 60 

26.    5.32: 

29  -738 

11.21.    8 

3o-i36 

14.  i3.    4: 

29  -810 

29. 10. 35: 

3o  -002 

September     2.  i5.  23: 

29  -420 

i5.  13.52: 

3o  -070 

ig.    4.55: 

29-675 

September     7.22.    3'. 

29-975 

9.  18.  17: 

29770 

20.  1 1.  26: 

29-873 

22.  12.  20: 

29  -402 

11.  11.    0: 

3o  -o3i 

i3.  22.  18: 

29  -643 

23.  20.  49: 

29  -goo 

25.    2.41 

29  -6g5 

17.  21.    0: 

3o  -267 

24. 14. 58: 

29  -661 

28.  19.38 

30-148 

27.  20.  53: 

29-791 

May 

0.  21.  41 

29  -765 

29.  10.  42° 

29-575 

AT  THE  Royal  Okservatory,  Greenwich,  in  the  Year  1SG5 
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Maxima  and  Minijia  Readings  of  toe  Barometer — concluded. 


MAXnVIA. 

MINIMA. 

MAXIMA. 

5UNIMA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Heading. 

Mean  Solai-  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1862. 

1862. 

1862. 

1862. 

d       h      m 

in. 

d       h      m 

in- 

tl        tl       m 

in- 

d        li       m 

in. 

October          4.    0.    0 

3o  -307 

November    i3.  22,    3: 

29-771 

October          6.    9.    0 

29-815 

November    17.    9.25 

3o  -256 

8.    9.    0 

3o  -202 

26.  20.  i3: 

29  -321 

12.    5.45: 

29  '463 

28.  10.  28: 

29  -663 

M-    1-34: 

29  756 

29.    1.49 

29  -480 

1 5.    0.    0 

29  -492 

29.  20.48: 

29  -679 

16.    6.39: 

29  '952 

December      2.    1.    6 

29  -406 

17.    0.    0 

29  -420 

Decomlier      4.  21.    0: 

29-890 

17.    9.    0 

29  -545 

6.    5.57: 

29791 

18.    3.    0 

29  -298 

8.  i3.    6: 

3o  -o3o 

18.21.    0 

29  -599 

9.  18.  29: 

29  -520 

19.    9.    0 

28  -958 

10.  1 3.  10: 

29  -840 

21.    9.46: 

29755 

II.    6.  3o: 

29  -678 

23.  0. 25: 

29  -083 

12.    6.25: 

3o-2io 

24.  22.  23 

29  -SoS 

i3.    1.44 

29  -755 

25.  22.     0 

29  -442 

14.    9.    0 

3o  -269 

26.  22    22: 

29  -816 

20.    0.    9 

29  -363 

28.     2.  3l 

29  -650 

21.  23.  17: 

3o  -026 

29.  10.  29: 

29-823 

. 

22.  18.  26: 

29-867 

3o.  19.  20: 

29  -560 

25.    9.  5o: 

3o  -325 

November     2.  21.  10 

29  -943 

- 

26.     I.    8 

3o  -083 

November     4.    2.49; 

29-877 

26. 21. 5o: 

3o  -294 

7- 10.    9: 

3o  -226 

29.    3.    0 

29-310 

9.  20.  18: 

29-227 

3i.    7.50: 

3o  -047 

12.  1 5.    0: 

3o  '006 

(ccxvi) 


Monthly  Meteorological  Means,  and  Readings  of  Deep-Sunk  Thermometers, 


Monthly  Means  of  Results  for  Meteorological  Elements  at  the  Royal  Observatory,  Greenwich,  in  the  Year  1862. 


1862, 

Month. 

Mean  Reading 

Tempebature  of  the  Aik. 

Mean 

Mean 

Elastic 

Force 

of 

"Vapour. 

Mean 
Weight  of 

Mean 
additional 

of  the 
Barometer. 

Highest. 

Lowest. 

Range  in 

the 

Month. 

1 
Mean  of  all!  Mean  ofall  Mean  Daily 
the       1        the            -^ 
Highest.       Lowest.         ^''"S^- 

Mean 
Tempera- 
ture. 

Tempera- 
ture of 
Dew  Point. 

Vapour 

in  a 

Cubic  Foot 

of  Air. 

Weight 
required  to 
saturate  a 
Cubic  Foot 

of  Air. 

January   .  . 

in. 
29' 705 

55-0 

0 
20-4 

0 
34-6 

0 

43-9 

0 

34-3 

0 
9-6 

0 
39-0 

34-6 

in. 
0-200 

2-3 

fe-r. 

0-5 

February.  . 

29 -goo 

56-3 

24-4 

31*9 

46-5          36-7 

9-8 

41-1 

36-6 

0-217 

2-5      ]        0-5 

March  . . . . 

29  "498     '     63  "6 

22-5 

41-1 

5o-o     i     33-4 

11-6 

1     43-1 

39-5 

0-242 

2-8       1         0-4 

April 

29-847 

75-0 

26-7 

48-3 

57-5 

4i'7 

i5-8 

48-4 

43-0 

0-277 

3-1       J         0-8 

May 

29*726 

81-5 

37-8 

43-7 

66-4 

47'9 

18-5 

55-4 

5o-3 

0-365 

4-0       i         0-9 

June 

29-718 

73-5 

43-4 

3o- 1 

67-1 

49-3 

17-8 

:     56-3 

49"3 

0-352 

1 
4-0                I  - 1 

July 

29-762 

79-0 

44-6 

34-4 

1     70-8 

5o-8 

20-0 

i     39-1 

52  "4 

0-394 

4-5 

1  -2 

August  . . . 

29-785 

79'9 

Wl 

35-2 

71-0 

5i  -4 

19-6 

59-5 

53-5 

0-410 

4-6 

I  -  1 

September. 

29-859 

73-8 

39-2 

34-6 

67-6 

5o- 1 

17-5 

57-7 

52-5 

0-396 

\-\ 

0-9 

October . .  . 

29-726 

71-7 

28-5 

43-2 

6o-5 

45-6 

14-9 

5i-8 

48-6 

0-343 

3-8 

0-5 

November  . 

29-793 

57-0 

24-8 

32-2 

45-8 

34-3 

11-5 

39-8 

37-4 

0-224 

2-5 

0-3 

December  . 

29-865 

.57-, 

33-4 

23-7 

48-0     i     38-6            9-4 

1 

43-6 

40-2 

0-249 

2-8 

0-4 

Means  .  . . . 

29-766 

68-6 

32-5 

36-1 

57-9      !     43-3      1      14-6 

1 

'     49'6 

44'9 

o-3o6 

3-4 

0-7 

1862, 
Month. 

Mean 

Degree 

of 

Humidity. 

(Sat. 

=  100.) 

Mean 
Weight 

of  a 
Cubic 

Foot 
of  Air. 

Mean 
Amount 

of 
Cloud. 
0—  lO 

Rain. 

Wind. 

Number 

of 
Rainy 
Days. 

Amount 
on  the  G 

collected 
rround. 

From  Osier's  Anemometer. 

From 
Whe- 
well's 
Anemo- 
meter. 

From 
Robin- 
sou's 
Anemo- 
meter. 

Number  of  Days  for  Mean  Direction  of  the  Wind 

referred  to 

different  Points  of  Azimuth. 

Numlier  of 
Calm  Days 
and  Days 
on  which 
the  Pressure 
of  the  Wind 
was  less  than 

Mean  Daily 

Pressure 

in  lbs.  on 

Square 

Gauge 
read 

Gauge 
read 

Mean  Daily 
Horizontal 
Movement 

daily. 

Monthly, 

N. 

N.E. 

K. 

S.E. 

S. 

S.AV. 

W. 

N.W. 

Sq.  Foot. 

Foot. 

of  Wind 
in  Miles. 

Kr. 

in. 

in. 

January.  .  . 

85 

552 

7-8 

»7 

1-8 

1-9 

1 

3 

2 

5 

3 

10 

5 

2 

0 

o-5o 

125 

256 

February . . 

84 

553 

8-5 

6 

0-5 

0-5 

3 

3 

4 

6 

2 

3 

5 

I 

1 

0-41 

107 

229 

March  . . . . 

86 

1 

544 

8-9 

21 

3-5 

3-7 

2 

7 

3 

2 

I 

12 

2        I 

1 

0-41 

99 

237 

April 

'        81 

1 

545   1      7-3 

i3 

2-8 

2-8 

1 

7 

0 

3 

0 

12 

5 

2 

0 

0-32 

121 

270 

May 

84 

534 

8-3 

16 

2-8 

2-8 

0 

4 

3 

3 

1 

9 

7 

3 

I 

0-09 

97 

218 

June 

77 

533 

7-8 

17 

'■9 

1-8 

3 

1 

0 

I 

I 

10 

9 

4 

I 

0-21 

123 

268 

July 

78 

53 1 

7-2 

12 

i'7 

1-6 

2 

0 

0 

I 

I 

i3 

12 

2 

0 

0-37 

118 

261 

August  . . . 

81 

53o 

6-9 

1 1 

3-0 

3-0 

3 

5 

I 

2 

0 

10 

6       2 

2 

0-29 

69 

193 

September. 

83 

534 

7-7 

12 

1-6 

1-6 

I 

8 

3 

2 

2  1  10 

2       I 

I 

0-20 

54 

.73 

October  . . . 

89 

538 

7'i 

>7 

4'i 

4-0 

2 

3 

2 

2 

I 

12 

7 

1 

I 

1-28 

127 

288 

November . 

92 

553 

7-3 

10 

i-o 

I  -I 

7 

5 

2 

I 

3 

5 

3 

0 

4 

0-33 

69 

172 

December  . 

88 

55o 

7-5 

•7 

1-6 

••7 

2 

0 

0 

4 

2 

12 

8 

3 

0 

i     o"94 

141 

024 

Means 

84 

54. 

Sum 
Tl  j     169 

i 

Sum 
26-3 

Sum 
26-5 

Sum  1  Sum 
27       46 

Sum 
20 

Sum 
32 

Sum 
»7 

Sum 
118 

Sum 

71 

Sum 

22 

Sum 
12 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G2. 
Readings  of  Thermometers  si:nk  in  the  Ground. 


(ccxvii) 


(T.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  25'6  feet  (24  Frencli  feet)  below  the  surface  of  the  soil,  at  Noon 
on  every  Day,  except  Sundays,  Good  Friday,  and  Christmas  Day. 


Bay  of 

the  Month, 
1862. 

January. 

Fehruary. 

JIarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

5 1  -38 

5o  -80 

5o  -02 

49-25 

48-75 

-S" 

48-92 

49*57 

5o  -25 

5o  -96 

5i  -07 

5i  -79 

2 

5 1  -40 

.S* 

S 

49-25 

48-72 

48  -58 

48-94 

49-57 

50-29 

00-97 

5 

5i  -78 

3 

5 1  -36 

5o  75 

49 '95 

49-21 

48-68 

48  -60 

48-94 

S 

5o  -3o 

5 1  -o5 

5 1  -60 

5 1  -80 

4 

5 1  -35 

5072 

49  •9-5 

49-21 

S 

48  -61 

48-97 

49-62 

5o  -34 

01  -04 

5i  -62 

5i  -79 

5 

S 

5o  71 

49  "95 

49-18 

48-70 

48  -60 

49  -GO 

49-65 

5o  -36 

S 

5 1  -60 

5i  -81 

6 

5 1  -30 

50-65 

49 '93 

S 

4871 

48-61 

S 

49-65 

5o  -3q 

01  -1 1 

5 1  -60 

5i  -82 

7 

5i  -31 

5o  •60 

49  "9° 

49-18 

48-66 

48  -62 

49  -03 

49  '68 

S 

01  -lo 

5 1  -60 

.S' 

8 

5i  -30 

5o-57 

49 '90 

49  'oS 

48  -65 

S 

49  -06 

49-68 

00-44 

01  -14 

5i  -65 

5i  -76 

9 

5i  -32 

S 

5 

49 '09 

48-65 

48-64 

49-07 

49-70 

50-49 

5i-i7 

S 

5i  -76 

10 

5i  -23 

5o  -52 

49  -80 

49-04 

48  -64 

48-65 

49  "09 

^ 

5o-47 

01  -19 

5i  -65 

5i  -78 

1 1 

5i  -25 

5o-5o 

49  'So 

49  '°° 

,S 

48-66 

49-10 

49*76 

5o  -00 

5i  -20 

5 1  -65 

5i  -75 

12 

S 

60-48 

4978 

48  -96 

48-61 

48-65 

49-12 

49*79 

5o  -54 

.S 

01  -68 

5i  -72 

i3 

5i  -18 

00  "46 

49  7S 

S 

48-60 

48-67 

S 

49-81 

50-57 

5i  -23 

3i  -66 

5i  -72 

'4 

5i  -18 

5o-44 

4970 

48-92 

48  -60 

48-66 

49-18 

49-82 

S 

5i  -27 

5i  -68 

.S' 

i5 

5i  -16 

50-40 

4970 

48  -90 

48-58 

S 

49-19 

49*84 

50-63 

5i  -3o 

01  -71 

01  -70 

16 

ai  MO 

S 

S 

48  -90 

48-08 

48-70 

49-20 

49-86 

5o  -64 

5i  -29 

S 

5 1  -7c 

17 

5 1  -oq 

5o  -35 

4q  -63 

48-88 

48  -60 

48-73 

49-22 

,s 

5o  -65 

5i  -3o 

5i  -74 

01  -71 

18 

3 1  -05 

5o-32 

49-62 

G  oodFriday. 

S 

48-73 

49-25 

49-90 

5o  -69 

5 1  -3o 

5i  -74 

5i  -78 

•9 

S 

5o-3i 

49  '60 

48  -86 

48-59 

48-74 

49*27 

49-90 

50-72 

S 

5i  -74 

5 1  -66 

20 

5 1  -oo 

5o  -3o 

49-55 

S 

48-57 

48-75 

S 

49*97 

50-74 

5i  -34 

5 1  -75 

5i  -64 

21 

5 1  -00 

5o  -27 

49-51 

48-83 

48  -55 

48-76 

49-31 

5o  -00 

-S" 

5 1  -37 

5i  -75 

S 

22 

5i  -oo 

5o-25 

49-02 

48  -82 

48  -55 

.S" 

49  -35 

5o  -00 

5o-77 

5i  -40 

5 1  -75 

5i  -60 

23 

5 1  -oo 

S 

^ 

48  -80 

48-55 

48-79 

49-34 

5o  -04 

50-79 

5i  -41 

S 

5i  -60 

24 

i>i  "OO 

5o-i8 

49-46 

48-79 

48-57 

48-81 

49-37 

.S' 

5o-82 

5i  -41 

5i  -75 

5i  -60 

20 

5o  -gS 

5o  -12 

49-46 

48-76 

S 

48  -80 

49-40 

5o  -10 

5o  -84 

5 1  -43 

5i  -76 

ChristmasDa.v 

26 

S 

5o-io 

49*42 

48  -80 

48-57 

48-85 

49*44 

5o-i3 

5o-88 

S 

5 1  -76 

01  -02 

27 

5o  "qo 

5o-o8 

49-40 

.S' 

48-56 

48-85 

S 

5o-i5 

5o  -qo 

5i  -47 

5i  -78 

5i  -54 

28 

5o-86 

5o  -oS 

49  •37 

4878 

48-57 

48  "90 

49*47 

5o  -16 

S 

5 1  -49 

5 1  -80 

S 

29 

5o-86 

49  '-So 

48-75 

48-57 

S 

49-50 

50-19 

5o  -95 

5i  -48 

5i  -78 

5i  -5i 

3o 

5o-86 

S 

48-74 

48-56 

48-89 

49-51 

5o  -21 

50-97 

5i  -47 

,S' 

5i  -47 

3i 

5o-82 

49  ■•3o 

48-57 

49-54 

S 

5i  -04 

5 1  -45 

Means . 

5l  -12 

5o  -41 

49*67 

48  -96 

48-61 

48-71 

49*2  1 

49-88 

5o  -61 

5i  -28 

5i  -70 

5i  -68 

(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Day  of 

the  Month, 
1862. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

49-73 

47-60 

46-62 

46  -20 

47-01 

s 

5 1  -42 

53-00 

54  -60 

55  -i5 

54-65 

52  -02 

2 

49-70 

.S' 

s 

46  -23 

47  -o3 

49-25 

5 1  -36 

53 -05 

54  -63 

55-12 

A" 

51-91 

0 

49  '7° 

47-48 

46  -60 

46  -22 

47-05 

49-32 

5i  -40 

.S' 

04-65 

55-23 

54-54 

5i  -80 

4 

49-53 

47-40 

46-58 

46  -2  2 

S 

49*39 

5i  -48 

53 -i5 

04-71 

55-17 

54-47 

5i  -68 

5 

S 

47-30 

46  -60 

46  -2  2 

47*19 

49*44 

5i  -52 

53-27 

54-75 

.S' 

54-35 

5i  -60 

6 

49  -35 

47*27 

46-58 

.V 

47*28 

49  -5o 

S 

53-30 

54-80 

55-22 

54-25 

5i  -5o 

7 

49-35 

47*21 

46-58 

46  -32 

47-34 

49  -60 

5i-6o 

53-38 

S 

55-14 

54-19 

S 

8 

49*2  1 

47-12 

46  -60 

46  -3o 

47-35 

S 

5 1  -68 

53-40 

54-89 

55-17 

54-15 

5i  -22 

9 

49-18 

S 

5 

46  -3o 

47-45 

49*75 

5i  -70 

53 -5o 

54  -95 

55-19 

S 

5i  -i3 

10 

49-10 

47-12 

46-45 

46  -40 

47-55 

49-83 

5i  -74 

,S' 

54-88 

55  -20 

54-10 

5i  -06 

1 1 

49-04 

47-10 

46-47 

46  -40 

S 

49*90 

5i  -76 

53-65 

54-73 

55-17 

53-87 

5o  -95 

I  2 

.s- 

47-10 

46-46 

46  -5o 

47*68 

49*95 

5i  -84 

53-75 

55-00 

S 

53-85 

5o  -82 

GJ!l■:EN^^^c^  Observations,  1862. 


ff 


(ccxviii) 


Readings  of  Thermometers  suxk  in  the  Ground 


(LI.) — Reading  of  a  Thermometer  wliose  bulb  is  sunk  to  the  depth  of  12  French  feet — concluded. 


Day  of 

the  Month, 
1862. 

January. 

February. 

JIarch. 

April. 

Jlay. 

June. 

July. 

August. 

September. 

Octohei'. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i3 

48  -82 

47-10 

46-38 

s 

47-75 

5o  -07 

S 

53  -82 

55  -04 

55  -13 

53  -73 

5o-8o 

1  + 

48-78 

47-08 

46  -32 

46  -51 

47-85 

00  -14 

5i  -96 

53-88 

S 

55  'i5 

53  -69 

S 

i5 

48-68 

47-06 

46-32 

46-56 

47-90 

S 

02  -oo 

53-93 

55-10 

55 -18 

53-64 

5o  -64 

16 

48  -56 

s 

s 

46  -61 

48  -00 

00  -04 

52  -04 

54-03 

55  -07 

55-13 

S 

50-57 

17 

48  -5o 

47-02 

46  -3o 

46-70 

48  -15 

5o  -64 

52  -09 

5 

55  -07 

55-09 

53-51 

5o-56 

18 

48-40 

46   qS 

46  -3o 

GoodFriday. 

.S' 

5o  -So 

52  -i5 

54-05 

55  -I  I 

55  -04 

53-38 

5o  -45 

'9 

^ 

46-92 

46  -28 

46-72 

48-43 

50-57 

52  -18 

54  -22 

55 -iS 

S 

53-32 

5o  -40 

20 

48-26 

46-98 

46-28 

,S' 

48  -38 

5o  -65 

.S' 

54-20 

55  -15 

55  -o5 

53  -22 

5o  -3o 

21 

48  -23 

46  -90 

46  -20 

46-78 

48-43 

00  -70 

52  -30 

54-25 

S 

55-06 

53-10 

,S' 

22 

48  -22 

46-82 

46-21 

46-80 

48  -50 

S 

02  -40 

04-20 

55-12 

55 -08 

53  -01 

5o  -16 

20 

48  -20 

s 

S 

46-78 

48-58 

50-87 

52  -40 

54-33 

55-15 

55  -04 

S 

5o  -12 

2  + 

48-18 

46-70 

46  -20 

46  -80 

48-65 

50-97 

52-45 

s 

55 -16 

54 '99 

52  -80 

5o  -07 

25 

48 -M 

46-70 

46  -21 

46-82 

S 

5 1  -00 

52  -58 

54-39 

55-17 

54-95 

52-67 

C'hristmasD.\v. 

26 

S 

46-71 

46  -21 

46-83 

48  -80 

01  -lo 

52  -65 

54-45 

55  -19 

S 

52-57 

00  -00 

27 

47 '96 

46-68 

46  -21 

s 

48  -84 

5i  -i3 

.S' 

54-48 

55-19 

54-90 

52  -47 

49-87 

28 

47 'go 

46-67 

46  -2  1 

46  -90 

48  -90 

5i  -i5 

52-74 

54-48 

*' 

54-85 

52  -40 

S 

29 

47-83 

46  -21 

46-92 

49-00 

S 

52  -81 

54  -52 

55  -22 

54-78 

52  -24 

49-75 

00 

47  74 

S 

46  -95 

49 '04 

5i  -25 

52  -86 

54  -56 

55  -20 

54-68 

s 

49-67 

01 

47-70 

^6  -2 1 

49-09 

52  -93 

-S' 

04-70 

49  "39 

Means. 

48-67 

47 '04 

46-07 

46  -56 

48  -o5 

5o  -28 

52  -c8 

53  -go 

54-98 

55-06 

53-53 

50-72 

(III.) — Reading  of  ;i  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Day  of 

1 

1 

the  Month, 
1862. 

January. 

■February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

46  -60 

44-25 

45  -3o 

46-27 

49  '09 

s 

55  -37 

58  -23 

59-12 

58  -02 

54-44 

48-54 

2 

46-53 

s 

,S' 

46  -40 

49-28 

53-28 

55-31 

58-34 

59-16 

58  -oo 

S 

48-48 

3 

46-42 

44  "-'o 

40-12 

46-50 

49 '47 

53  -3o 

55  -42 

.s- 

59-18 

58-11 

54-12 

48-39 

4 

46  -3o 

44-68 

45  -00 

46  -61 

S 

53-58 

55  -5i 

58  -60 

5g  -20 

57-98 

54-04 

48  -30 

5 

.S' 

45  -06 

44-88 

46-85 

5o  -00 

53-74 

55  -07 

58-78 

59  -22 

S 

53  -go 

48-26 

6 

46-08 

45-25 

44-70 

-s- 

5o-i6 

53  -go 

S 

58-85 

59-18 

57-97 

53 -So 

48-22 

7 

45-98 

45-50 

44-63 

47-08 

5o  -40 

54-13 

55-62 

58-92 

S 

57-84 

53  -70 

.S' 

8 

45-88 

45-65 

44-55 

47-12 

50-48 

,S' 

55-74 

5q  -02 

59-09 

57-84 

53-60 

48  -3o 

9 

45-63 

S 

S 

47-30 

50-73 

54-40 

55-80 

59  -02 

59-04 

57-80 

S 

48-40 

10 

45  -60 

45-80 

44-52 

47-60 

5 1  -00 

54  -60 

55  -91 

S 

58-87 

57-78 

53-28 

48-52 

11 

45-63 

45-60 

44-60 

47  -60 

.S' 

54-76 

56  -00 

Sg  -C2 

58 -8g 

57-67 

53 -05 

48-55 

12 

S 

45  -5o 

44-89 

47  ■■" 

5i  '33 

54-82 

56-13 

59-04 

58  •g2 

s 

52  -92 

48-55 

i3 

45  -80 

45  -20 

45  -01 

s 

51-44 

55  -00 

S 

59  -00 

58 -8g 

57-52 

52-67 

48  -55 

•4 

45-80 

45-08 

45-10 

47-57 

5i  -52 

55  -07 

56  -29 

59  -03 

s 

57-52 

52  -40 

S 

10 

45-93 

45  -00 

40  -2  1 

47-46 

5i  -60 

,S' 

56  -3i 

58  -go 

58-79 

DJ  -00 

52  -og 

48  -39 

16 

46  -02 

S 

s 

47-32 

5i  -65 

55  -20 

56  -39 

58  -96 

58  -70 

57  -38 

S 

48  -29 

17 

45  -go 

44-81 

4.5  -45 

4-7"i7 

01  -72 

55-23 

56-51 

S 

58-66 

57  -33 

5 1  -43 

48-17 

18 

45-80 

44  -60 

45-58 

Good  Friday. 

-S" 

55-21 

56-63 

58-83 

58-67 

57-24 

5i  -16 

48  -oo 

'9 

,S' 

44-56 

45  -60 

47-10 

5i  -85 

55  -2  1 

56  -70 

58  -go 

58-69 

S 

5o  -go 

47-90 

20 

45-52 

44-68 

45  -60 

s 

5i  -80 

55  -24 

S 

58-82 

58-63 

56-94 

5o  -70 

47-80 

21 

45-34 

44-78 

45  -62 

47-21 

5i  -82 

55  -24 

56  -ql 

58-79 

.s- 

56-69 

5o  -So 

S 

22 

45-13 

44-87 

45  -So 

47-30 

5i  -98 

5- 

07  -02 

58-68 

58  -5o 

56-47 

5o  •2g 

4775 

23 

45  -02 

S 

-S' 

47-45 

52  -08 

55-20 

57-06 

58-76 

58  -5o 

56-19 

5- 

47-70 

2\ 

44  -80 

40  -02 

40  -lo 

47  '60 

52  -20 

00  -20 

57-18 

*• 

58-47 

55  -92 

49 '9° 

47-60 

23 

44-70 

45-12 

45-17 

47  77 

.S* 

55  -13 

57  -33 

58-82 

58  -39 

55  -70 

4970 

Christma.sD:iy 

26 

,S' 

45  -26 

1 

45  -22 

47-96 

52  -38 

55  -2  1 

57-42 

58-88 

58-32 

S 

4g  -oo 

47-40 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  186:2. 


(ccxix) 


fin.) — Reading  of  a  Thermometer  wliose  bulb  is  sunk  to  the  depth  of  6  French  feet — concluded. 


Day  of 

the  Jlonth, 

1S62. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

A 
27 
28 
29 

3o 
3i 

0 

44-18 
44-27 
44-40 
44-35 
44-20 

0 

45  -30 
45-28 

0 

45-38 

45-56 

45-82 

S 

46  -12 

0 

s 

48  -32 
48-56 
48  -81 

0 

52  -44 
0  2  -55 
52  -70 
52  -80 

52-94 

0 

55  -20 
55  -20 

S 
55-32 

0 

S 
57-53 
57-72 
57-85 
58 -o3 

0 

58-90 
58-89 
58-95 
59  -00 

0 

58-25 

S 
58-14 
58  -10 

55  -27 
55  -04 
54-86 
54-70 
54  -60 

49-25 
49-00 
48  -80 

0 
47-35 

s 

47-29 
47-26 
47-29 

Cleans  . 

45-48 

45  -06 

45  -20 

47-38 

5i  -39 

54-74 

56  -49 

58-84 

58-75 

56-88 

5i  -81 

48  -oS 

(r\'"-)— I^eading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Dav  of 

the  Month. 
1862. 

January. 

Fcbruar}-. 

March. 

April. 

May. 

June. 

July. 

August. 

Septembei-. 

October. 

November. 

December. 

I 

0 
41  -40 

42-21 

0 
42-12 

0 
46  -10 

0 

5 1  -40 

0 

s 

0 
57  -50 

0 
62  -22 

0 

61  -^z 

5q  -02 

0 
5i  -32 

43-80 

2 

41  -42 

s 

-S" 

46  -25 

5i  -g8 

55-43 

57  -5o 

62  -40 

61  -09 

58-58 

s 

43-89 

0 

41  -40 

43 -50 

41  -65 

46  -60 

52  -32 

56-88 

57  -60 

S 

61  -25 

58-53 

5 1  -70 

43  -85 

4 

41  -46 

44-10 

41-17 

47-10 

.S' 

57-30 

57  -55 

62  -78 

61  -o5 

58-59 

5i  -79 

44  -00 

5 

5 

44-48 

40  -63 

47-21 

52-23 

57-36 

57-45 

62-77 

60 -68 

S 

5i  -60 

44-37 

6 

41  -18 

44-70 

40-18 

S 

52  -85 

57  -50 

S 

62  -82 

60  -40 

58  -43 

5i  -5o 

44-93 

7 

40-97 

44  -68 

40  -60 

47 -So 

53-68 

57-60 

58  -10 

62  -75 

S 

58-26 

5i  -10 

S 

8 

40-90 

44-10 

41  -67 

47-60 

54-10 

S 

58  -45 

62-30 

60 -18 

58-13 

5o-68 

46-15 

9 

41  -10 

^V 

-S" 

47-60 

54  -00 

58-22 

58-61 

61  -88 

60  -20 

57-89 

S 

46  -40 

10 

41  -68 

42-40 

43  -10 

47 'og 

53  -90 

58  -24 

58-80 

S 

60  -26 

57-83 

49-80 

46-10 

n 

42  -3o 

41  -81 

43  -60 

47-11 

S 

58-27 

5878 

61  -28 

6c '37 

57  -68 

49  -45 

46-15 

12 

s 

41  -24 

43  -60 

47-02 

53  -70 

58-25 

58 -60 

61  -24 

oq  -go 

^c 

48-65 

45-87 

i3 

43-07 

41  -22 

44  -08 

^ 

53 -5o 

58-20 

S 

61  -23 

59  -56 

-cj  -68 

47-61 

40  -40 

•4 

43-02 

41  -21 

44-12 

45-89 

53 -3o 

57  -88 

58 -80 

61  -3o 

S 

07-49 

46-80 

s 

15 

42-96 

41   -21 

44-20 

4-''  "49 

53  -00 

S 

59  -20 

61  -03, 

^9  "94 

07-04 

46  -11 

44-59 

16 

42-70 

S 

S 

45-28 

52  -70 

57  -53 

5g  -46 

61  -28 

59-87 

57-63 

S 

44-18 

17 

42  -28 

41   -28 

44-21 

45  -10 

02  -70 

57-48 

59  -53 

S 

59  -q5 

57-24 

45  -qo 

44-00 

18 

41  -60 

41  -16 

44-20 

GoodFriday. 

S 

57-40 

59  -5o 

60  -60 

59  -83 

56-63 

45  -8q 

44-28 

»9 

S 

41  -54 

44  -08 

45-90 

53-38 

57-35 

5q  -60 

60-48 

59-65 

S 

45-65 

44-30 

20 

40  -22 

42  -21 

44-02 

S 

53-82 

57-18 

-S' 

60  -36 

59  -59 

54-39 

45-57 

44-54 

21 

39  -80 

42-92 

43-73 

47-06 

54-20 

56-97 

59-88 

60  -60 

5 

54-01 

45-14 

s 

22 

39-50 

43  -10 

42-92 

47-46 

54  -20 

S 

60-19 

60-82 

59  -5i 

53-52 

40  -oq 

44-15 

23 

39-48 

s 

S 

47-88 

53  -92 

56-68 

60-19 

61  -14 

5q  -3i 

53-49 

5 

43-82 

24 

39-35 

43  -81 

42-33 

48-11 

54-08 

56-85 

60-14 

S 

58 -qi 

53-26 

44-20 

43-70 

25 

09  -88 

43-80 

43  -20 

48  -60 

.S 

56-98 

60-10 

60  -93 

58-63 

52  -60 

43  -70 

ChiistmasDay 

26 

S 

43-41 

44-18 

49-18 

54-55 

57-16 

60  -40 

60  -96 

58-65 

S 

43  -35 

43  -60 

27 

40  -25 

42-96 

44-90 

S 

5472 

57-27 

,S' 

61  -12 

58-62 

52  -3o 

43-32 

44-00 

28 

40-18 

42-40 

45-40 

5o  -40 

55  -OI 

57  -5o 

61  -42 

61  -40 

.S 

02  -24 

43  -45 

>s 

29 

40-21 

45-85 

50-73 

55  -3i 

S 

61  78 

61  -5q 

58-89 

02  -20 

43-57 

44-39 

3o 

40-70 

S 

5 1  "oS 

55 -60 

57-18 

61  -87 

61  -56 

Sg  -oq 

5i  -q5 

s 

44  -60 

3i 

41  -So 

45-90 

55-92 

62  -04 

S 

5i  -45 

44-65 

Means  . 

41  -i3 

42-73 

43-29 

47  -41 

53-71 

57-39 

59-37 

61 -5i 

5g-39 

55-87 

47-32 

44-60 

At  temperatures  below  39° -70  the  fluid  of  tliis  thermometer  descends  below  the  scale  ;  the  readings  on  those  days,  which  are  slightly 
below  this  value,  Jire  estimated  readings  only,  and  therefore  liable  to  some  uncertainty. 

Ff2 


(ccxx) 


Readings  of  Theemometers  sunk  in  the  Ground 


(V.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  within  the  case  which  covers 

the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


Day  of 

the  Month, 
1862. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

36  "5 

49  "5 

40-8 

49  -o 

59-8 

6' 

60  -4 

67  -0 

61  -6 

56-2 

5 1  '5 

42  -8 

2 

40  -o 

.s: 

-S' 

5i7 

57-6 

62  -0 

61  -o 

66-5 

62  -3 

39-6 

.S' 

41  7 

3 

38  -3 

49 'o 

36-3 

52  '5 

52  -0 

63 -o 

597 

.S' 

60 -8 

62-6 

3i  -8 

44 '4 

+ 

38-8 

49  "6 

35  -o 

49-8 

.S' 

61  -3 

58-9 

65  -I 

60  "4 

38-1 

5o-5 

44 '9 

5 

,S' 

49  "o 

37  '3 

5i  -o 

60 -8 

61  -o 

60-9 

67  -o 

59-8 

S 

5o  "4 

47-3 

6 

36-3 

46  '5 

47-5 

.S" 

64-2 

61  -8 

,S' 

64-5 

60  "4 

59-8 

46  "O 

5i  "o 

7 

39-8 

41-5 

49 '0 

5i  -2 

62  -6 

63-1 

62  -5 

64  -o 

S 

.56  -8 

45-9 

S 

8 

43-8 

347 

49  "8 

47-5 

57  -5 

-S' 

62-8 

61  '5 

61  '9 

57 '9 

44  "o 

45  '5 

9 

45  "5 

S 

,S' 

47 '5 

55-8 

60 -8 

62-2 

61  -6 

64-2 

58-1 

S 

44-5 

10 

47-5 

38-3 

47-0 

47-8 

56  -o 

60  7 

61  -9 

S 

60  "0 

58-2 

46-3 

49-0 

II 

47 -o 

36-5 

47-5 

47-5 

■S' 

61  -g 

58-4 

62-2 

56-9 

38-9 

39-5 

44 '0 

12 

S 

40-8 

47-5 

43-5 

54-8 

59  "O 

61  -0 

63-6 

58-8 

S 

39-0 

407 

i3 

42-5 

40  'O 

46  -0 

.S' 

53-8 

59  "3 

.S' 

64-1 

61  '9 

56 -o 

3j  "o 

43  -5 

'4 

427 

39  -o 

45  -o 

42  -5 

53-8 

58-6 

64-9 

64-5 

S 

59-4 

377 

S 

i5 

41  -5 

40  "6 

43  -6 

42  -5 

5 1  -5 

,S' 

63 -o 

63-2 

62-6 

62-1 

40-9 

41  -i 

16 

38-3 

S 

S 

44-3 

55  -o 

58  7 

6.7 

63-2 

6. -4 

53-8 

S 

41-6 

«7 

35 -o 

3g-8 

45  "5 

47-2 

57-2 

59-9 

61 -4 

6' 

60  -2 

55 -o 

42-5 

47-0 

18 

33  -6 

45  'O 

44-3 

Good  Friday. 

S 

58-2 

63 -o 

59  '6 

59  '3 

5i  -6 

41  "O 

42  -9 

19 

S 

46-8 

43  -2 

5l  -8 

60 -8 

57-5 

62-6 

62-1 

6.7 

.S' 

42  'O 

^.5  '5 

20 

33 -o 

48-1 

41  -8 

,S' 

61  -2 

58-3 

S 

62-6 

61  -5 

00 -5 

40  -o 

42-3 

21 

34-6 

46-3 

40  "2 

53-5 

56  0 

57-4 

63-4 

64-9 

5 

47 -o 

40-4 

S 

22 

39  'O 

47-5 

40  -6 

54-0 

54-1 

■S 

63-3 

62-1 

58  -8 

53-4 

40  -o 

40  -3 

23 

38-8 

S 

S 

52-2 

56-5 

58-3 

6.7 

62  -9 

57  -0 

3i-3 

S 

41  "3 

24 

44-0 

43-3 

48  -o 

53  "o 

59  -2 

60  '4 

61  -8 

S 

58-3 

47-3 

37  -o 

42-3 

25 

4.3  '5 

42-1 

61  -5 

58 -o 

.S' 

59  '5 

64-3 

62-6 

60  -I 

47 '0 

37-5 

ChristniasDay 

26 

-S' 

39-3 

5o  7 

57-5 

587 

61  -6 

66-8 

64  -2 

60 -8 

S 

40  '5 

43  -0 

27 

40  -o 

38-3 

5o  -2 

S 

58  7 

59-8 

.S' 

65  -0 

61  -0 

5o-5 

41  '3 

43-5 

28 

39-8 

39-2 

49-3 

5j  "o 

59-8 

58  -o 

64  "5 

62  -o 

.S' 

5i  -5 

43-0 

s 

29 

45  "O 

47-5 

56-5 

62  -o 

S 

66-3 

63-6 

62-1 

48-0 

42  "5 

47 -o 

3o 

46-3 

S 

567 

61  'O 

59  -2 

64-9 

62-1 

61  -3 

43-8 

-s- 

44-1 

3i 

48  -3 

49-8 

59-2 

65  7 

S 

49-8 

42-5 

Means . 

407 

42-9 

45  '6 

5o-6 

57-8 

60  -o 

62-6 

63-5 

60 -6 

54-3 

427 

44-0 

(VI.) — Reading  of  a  Thermometer  within  the  case  covering  the  deep-sunk  Thermometers,  whose  bulb  is  placed  on  a  level  with  their  scales, 

at  the  same  times. 


Day  of 

the  Month, 
1862. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

l-)ecember. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

337 

5i  -8 

41  -5 

3i  -5 

727 

.S' 

63-8 

75-8 

65-9 

58-8 

337 

43-9 

2 

40  '2 

S 

s 

54-3 

61  -o 

707 

63 -o 

72-2 

65-8 

63-5 

5 

44 '6 

3 

36-2 

52 -3 

36 -o 

55 -o 

5o-2 

63  7 

60  -o 

S 

63  'o 

68-4 

54-2 

47-2 

4 

38  7 

53-3 

36-3 

5o-2 

A^ 

69-4 

66-1 

71-6 

65  '9 

58-2 

53-8 

45-8 

5 

•S' 

52-5 

43-8 

56-2 

72-2 

63-1 

65-9 

71-8 

66-4 

S 

48-4 

52-4 

6 

34  "2 

47-5 

53-6 

S 

76-5 

63  7 

S 

69-3 

63-3 

66-6 

42  -8 

54  "5 

7 

42  -3 

36-8 

56-0 

537 

66-9 

69-4 

65-3 

66-8 

S 

55-9 

417 

S 

8 

49  "6 

33  -5 

59-3 

46-8 

59-3 

S 

70  -6 

63 -o 

69-0 

61  -o 

43-8 

42-0 

9 

5o-6 

6" 

S 

46-5 

58-6 

65-1 

6^-6 

63-2 

72-0 

62  "5 

S 

45-2 

lO 

49  -6 

40  '2 

48  -5 

48-2 

59  -2 

66-0 

64-6 

s 

56-6 

67  '0 

437 

5 1  'o 

1 1 

49-8 

36  "o 

49-8 

43-8 

S 

677 

60  "4 

63-3 

61  -o 

61  -6 

3i  -8 

46  '5 

12 

.V 

43-1 

5o  '2 

44-8 

56-1 

567 

66-3 

70  '5 

67-8 

S 

41  -o 

39  "5 

i3 

39  -0 

38-3 

48  -5 

,S' 

35  -4 

62-5 

.s- 

69  -o 

67  -9 

56-5 

33 -o 

44  "5 

14 

42-8 

38-8 

43-8 

45-0 

54-5 

58-4 

73  -0 

64-9 

.S" 

62-2 

37-2 

.y 

I J 

39  '0 

41  -8 

41  7 

44-0 

DO  'O 

,S' 

67-5 

67  -5 

71  -9 

67-8 

41  -i 

41  -I 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862. 


(ccxxi) 


(VI.) — Reading  of  a  Thermometer  within  the  case  covering  tlie  deep-sunk  Thennometers — concluded. 


Day  of 

the  Month, 
1862. 

January. 

February. 

Marcli. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

ci 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

0 

16 

07  -o 

s 

6' 

•     5i  -o 

60 -6 

62  7 

65  '4 

63-5 

65-4 

59  M 

S 

42-4 

•7 

3o-2 

41  -2 

46  'O 

55  '0 

66-4 

65-8 

66-8 

S 

63-8 

55  -4 

43  -0 

5o  '9 

18 

3i  -q 

5o-8 

46 '2 

GoodFriday. 

,S' 

60  '4 

69-8 

59-4 

64  -I 

5o  -3 

437 

43-3 

>9 

.s-" 

53 -o 

44-2 

56 -o 

72  7 

59*4 

64-4 

71-5 

69-8 

s 

39-9 

46-8 

20 

287 

55  "0 

40  '2 

S 

69  -o 

60 -3 

*• 

6g  'o 

69  -0 

5l  -q 

40-4 

407 

21 

32  -8 

53-2 

38-3 

60 -3 

58-5 

59  "O 

67-9 

71  -I 

."S" 

52-6 

38-9 

S 

22 

46  -0 

5  I  -2 

43*2 

58-3 

58-3 

S 

71  -o 

61  '9 

60  -2 

57-3 

39-9 

38-3 

23 

41  -5 

S 

S 

54  "6 

597 

61  -4 

62  -o 

70  -6 

62  -4 

55-2 

S 

41-5 

24 

5i  -2 

39  '2 

57-2 

60 -o 

66-8 

66-3 

637 

S 

64  'O 

5i  -9 

38-3 

44  "2 

25 

44-3 

40  "6 

60 -2 

68-5 

S 

61 -8 

72-9 

71  -2 

61  -8 

00  '5 

39-0 

ChristmasDa.v 

26 

s 

35-0 

54-2 

63-8 

68 -o 

69-9 

76  -o 

73-9 

65-3 

S 

40-5 

47-5 

27 

44-6 

36-0 

58-1 

S 

61  '4 

61  -8 

S 

737 

657 

54-0 

43  "5 

45  '0 

'  28 

43-3 

37-5 

49  "2 

68 -o 

63-3 

61  'O 

69-8 

68-5 

S 

49  7 

49 '5 

S 

29 

00  "3 

46-6 

66-3 

69-8 

S 

75  "0 

70  -o 

65  -9 

47-2 

41  -8 

47-8 

3o 

5o  "2 

S 

65-8 

6i-6 

61  -5 

70  '4 

66-9 

64-6 

43  -o 

S 

42  -8 

01 

53-8 

55  '3 

60 -2 

71  -I 

S 

5i  7 

41  -2 

Means  - 

41-9 

44-1 

48  -o 

547 

62-6 

63  7 

67-3 

68-3 

65-4 

57  "0 

427 

43  •! 

(ccxxii)  Weekly  Means  of  Keadinc4S  of  Deep-sunk  Thermometers,  and  Changes  of  the  Direction  of  the  Wind, 


Weeiclt 

Means  of  Readings  of  Thermometers. 

Thermometer 

Thei'mometers  sunk  iu  the  ground. 

inclosed  in 

the  box  which  covers 

the  scales  of 
the  deep-sunk  Ther- 

i86;. 

Bulb 

Bulb 

Bulb 

Bulb 

Bulb 

24  French  Feet 

I ;  French  Feet 

6  French  Feet 

3  French  Feet 

I  Inch 

mometers,  and 

Period. 

deep. 

deep. 

deep. 

deep. 

deep. 

placed  on  a  leiel  with 
their  scales. 

.1                                    d 
January        i   to  Jamiaiy       7 

5i  '35 

0 
49-56 

46-34 

0 

41-31 

0 
38-3 

0 
37-6 

8  to                     H 

5i  -24 

49-02 

45-72 

42-01 

44-8 

46-9 

i5  to                        21 

5i'07 

48-44 

45-75 

41-59 

36-0 

33-3 

22   to                         28 

50-95 

48  -09 

44-68 

39-77 

40-8 

45-2 

29  to  February    4 

5o'  80 

47-63 

44-40 

42-04 

48-0 

52  -0 

February      5  to                      11 

5o'59 

47-19 

45-48 

43-70 

41-1 

41-1 

12  to                    18 

5o"4i 

47 'o5 

45-03 

41  -22 

40-9 

42-3 

19  to                        25 

5o'24 

46-84 

44-84 

42 -qo 

45-7 

48-7 

26  to  ]March          4 

5o'02 

46-64 

45-21 

42-28 

38-2 

37-1 

March          5  to                    11 

49'88 

46-55 

44-65 

41  -63 

46-4 

5i-8 

12  to                    18 

49-70 

46-35 

45-21 

44-07 

45-3 

46- 1 

19  to                        25 

49-52 

46-23 

45-43 

43-38 

45-9 

47-2 

26  to  April            I 

49 '35 

462 1 

45-73 

45-39 

49"4 

52-5 

April            2  to                       8 

49-18 

46-25 

46-76 

47-04 

5o-6 

52-7 

9  to                     i5 

48-99 

46-44 

47-51 

46-70 

40-2 

45-4 

16  to                     22 

48-86 

46-72 

47-22 

46-16 

5o-2 

56-2 

23  to                     29 

48-78 

46-84 

47-94 

49-15 

55-7 

63-6 

3o  to  May            6 

48-72 

47-08 

49  "47 

51-97 

58-5 

66-4 

May              7  to                    1 3 

48-64 

47-52 

50-90 

53-81 

56-8 

59-3 

14  to                     20 

48-59 

48-12 

51-69 

53-i5 

56-6 

62-2 

21   to                     27 

48-56 

48-63 

52-i5 

54-28 

57-2 

62-2 

28  to  June             3 

48-58 

49-10 

52-93 

55-69 

612 

65*4 

June              4  to                      10 

48-62 

49-59 

54-07 

57-70 

61-5 

66-5 

11   to                     17 

48-68 

50-17 

55-01 

57-94 

59-6 

62-3 

18  to                     24 

48-76 

50-72 

55-22 

57-07 

58-4 

61-2 

25  to  July              I 

48-87 

5i-i8 

55-24 

57-27 

59-8 

63-3 

July              2  to                       8 

48'99 

5i  -5i 

55-53 

57-78 

61  -0 

65-2 

9  to                     i5 

49-12 

5i-83 

56-07 

58 -80 

61  -q 

66-1 

16  to                     22 

49-27 

52-19 

56-70 

59-69 

62-6 

67-6 

23  to                     29 

+9-42 

52-61 

57-37 

60-67 

64-3 

69-9 

3o  to  August        5 

49-58 

53-04 

58-31 

62-35 

66-0 

72-2 

August        6  (0                     i2 

49-71 

53-50 

58-98 

62  -o5 

62-q 

66-0 

i3  to                    !9 

49-86 

53-99 

53-94 

61  -04 

62-8 

66-0 

20  to                    26 

5o'04 

54-31 

58-79 

60-80 

63-2 

69-6 

27  to  September  2 

5o-2i 

54-55 

59-00 

61-43 

62-8 

68-5 

September   3  to                      9 

50-09 

54-78 

59-15 

60-63 

61 -3 

66-q 

10  to                    16 

5o-56 

54-97 

58-84 

59-98 

60-3 

65 -i 

17  to                      23 

50-73 

55- 13 

58-6i 

5q-64 

59-8 

64 -q 

24  to                    3o 

50-89 

55-19 

58-28 

58-80 

60-6 

64-6 

October         1  to  October       7 

01-04 

55-17 

57 '99 

58-57 

08-9 

61  -9 

8  to                     14 

5i  -20 

55-17 

57-69 

57-78 

58-1 

61-8 

i5  to                     21 

51-32 

55-09 

57-18 

56-24 

53-  7 

56-2 

22  to                     28 

51-44 

54-97 

55-77 

52  -90 

5o-  2 

53-1 

2g  to  November   4 

51-55 

54-64 

54-46 

51-74 

49-2 

5o-6 

November    5  to                    11 

5i-63 

54-15 

53-56 

50-69 

45-4 

42*4 

12  to                    18 

5i  -70 

53-63 

52-11 

46-83 

3q-7 

40-2 

19  to                      25 

51-75 

53-02 

5o- 33 

44-90 

09-5 

39-4 

26  to  December    2 

51-78 

52-27 

48-93 

43-56 

42-0 

44-0 

December    3  to                      9 

51-79 

51-49 

48-31 

44-95 

46-3 

47-9 

10  lo                 .  16 

51-73 

5o-8i 

48-47 

45-38 

43  '3 

44-2 

17  to                    23 

5i-66 

50-33 

47-89 

44-18 

43-3 

43-6 

24  to                    3 1 

5i-52 

49-83 

47-37 

44-16 

43-8 

44'7 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1862.  (ccxxiii) 

Abstract  ov  the  Changes  of  the  Directiox  of  the  Wixd,  as  derived  from  Osler's  Axeuometer. 

By  direct  motion,  in  the  following  statements,  is  meant  that  the  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  W.,  N.,  &c., 

by  retrograde  is  meant  in  tlic  order  N.,  W.,  S.,  E.,  N.,  &e. 

.1       h 

1861.  Dec.  3i.  12.     The  direction  of  the  wind  was  N.N. E. 

1862.  Jan.  3i.  12.  ,,  ,,  W.,  which  implies  a  retrograde  motion  of  1 12^°. 

On  Jan.  14.  22  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Jan.  i5''.  2  2^  the  trace  was  shifted  to  the  next  set  of  lines 
downwards,  implying  retrograde  motion  of  36o°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  January  was  1 12^°. 


1862.    Jan.  3i.  12.     The  direction  of  the  wind  was  W. 

Feb.  28.  12.  , ,  , ,  E.,  which  implies  a  direct  motion  of  180°. 

On  Fell.    8.  22,  the  trace  was  shifted  to  the  next  set  of  lines  upwards;  on  Feb.  17*.  22'',  the  trace  was  shifted  to  the  next  set  of 
lines  downwards,  implying  retrograde  motion  of  36o°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  February  was  1 80°. 


1862.    Feb.     28.  12.     The  direction  of  the  wind  was  E. 

March  3i.  12.  , ,  , ,  W.,  which  implies  a  retrograde  motion  of  i8o°. 

On  jNIarcli    4.  22,  27''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  March  16^'.  22'>,  3o<'.  22'',  the  trace  was  shifted  to 
the  next  set  of  lines  downwards,  implying  retrograde  motion  of  720°,  and  direct  motion  of  720°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  March  was  1 80°. 


d       h 

1862.    March  3i.  12.     The  direction  of  the  wind  was  W. 

April    3o.  12.  ,,  ,,  S.E.,  which  implies  a  retrograde  motion  of  i35°. 

On  April      4.  22,  iS"*.  22'',  24''.  22'',  25''.  22'',  29"^.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  April  14''.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1 800^,  and  retrograde  motion  of  260". 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  April  was  i3o5°. 


1862.    April  3o.  12.     The  direction  of  the  wind  was  8. E. 

]\Iay    3i.i2.  ,,  ,,  E.,  which  implies  a  retrograde  motion  of  40°. 

On  May       4.    i,  18''.  22'',  23''.  i'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  May  6'.  22'',  8''.  22'",  the  trace  was 
shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  May  was  3i5°. 


1862.    May  3i.  12.     The  direction  of  the  wind  was  E. 

June  3o.  12.  , ,  , ,  W.S.W.,  which  implies  a  direct  motion  of  i5y^°. 

On  June  23.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  June  25''.  22'',  to  the  second  set  of  lines  downwards  ; 
on  June  o"*.  22'',  26''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwai-ds,  implying  direct  motion  of  io8o°, 
and  retrograde  motion  of  720". 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  June  was  5ij^°. 

il  h 

1862.    June  3o.  12.     The  direction  of  the  wind  was  W.^.W. 

July  3i.  12.  , ,  , )  8.W.,  which  implies  a  retrograde  motion  of  22^°. 

On  July    5.  22,  28''.  22*^,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  July  23''.  22'',  the  trace  was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  July  was  53-/^°. 


(ccxxiv)         Changes  of  the  Directiox  of  the  Wind,  and  Amount  of  Rain  collected  in  each  Month, 

A         h 

1862.    July  3i.  12.     The  direction  of  the  wind  was  S.W. 

Aug.  3i.i2.  ,,  ,,  N.E.,  which  implies  .1  direct  motion  of  180°. 

On  Aug.  18.  22,  20'.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Aug.  26''.  22*",  3o<'.  22'',  the  trace  was  shifted 
to  the  next  set  of  lines  upwards,  iniplj'ing  direct  motion  of  720°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  August  was  180°. 

d  h 

1862.    Aug.  3i.  12.     The  direction  of  the  wind  was  N.E. 

Sept.  3o.  12.  , ,  )  >  S.W.,  which  implies  a  retrograde  motion  of  180°. 

On  Sept.    5.  22,  7''.  22'',  24''.  22'',  28''.  22*",  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Sept.  i^''.  22'',  20''.  2'',  26'.  22'', 
the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1 440°,  and  retrograde  motion  of  1080°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  September  was  180°. 

d        h 

1862.    Sept.  3o.  12.     The  direction  of  the  wind  was  S.W. 

Oct.   3i.  12.  ,,  ,,  S.E.,  whicli  implies  a  direct  motion  of  270". 

On  Oct.      6.    2,  6''.  3^,  g<^.  2^.  30™,  9''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Oct.  21''.  2^.  3o™,  the  trace 
was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1440°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct-motion  in  the  month  of  October  was  i35o°. 

1862.    Oct.   3i.i2.     The  direction  of  the  wind  was  S.E. 

Nov.  3o.  12.  ,,  ,,  E. S.E. ,  which  implies  a  retrograde  motion  of  22^°. 

On  Nov.    4.    2,  5''.  22'',  12=*.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Nov.  4"'.  22'',  the  trace  was  shifted  to 
the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  November  was  697^°. 

1 862.    Nov.  3o.  1 2.     The  direction  of  the  wind  was  E.S.E. 

Dec.  3i.  12.  ,,  J!  'S.W.,  which  implies  a  retrograde  motion  of  2475°. 

On  Dec.     1.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  December  was  112^°. 


The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  4882!°. 


The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whose  readings  increase  with  change  of  direction  of 
the  wind  in  the  order  N.,  E.,  S.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  in  the  order  N.,  W.,  S.,  E.,  &c. 
or  in  retrograde  motion,  gave  the  following  readings  : — 


revs. 


On  1862,  January  I        ..  ..  ..         ..  ..  ..         ..  ..         ..         ..     54'o 

„        December  3 1     ..  ..  ..  ..  ..  ..  ..  ..  ..  ..67*7 

Implying  an  excess  of  direct  motion,  during  the  year,  of  i3'7  revolutions,  or  4932°. 


AT  THE  Royal  Observatory,  Grernwich,  in  thk  Year  1862. 


(ccxxv) 


Amount  op  Rain  collected  in  each  Month  op  the  Year  1862. 


1862, 
MONTH. 

Monthly  Amovvnt  of  Rain  collected  in  each  Gauge. 

Osier's 

Anemometer 

Gauge. 

On  the  Eoof 

of  the 

Octagon  Room. 

On  the  Roof 

of  the 

Librai-y. 

On  the  Roof 

of  the 
Photographic 
Thermometer 

Shed. 

Crosley's. 

Cylinder 

partly  sunk 

in  the 

Ground 
read  Daily. 

Cylinder 

partly  sunk 

in  the 

Ground 

read  Monthly. 

io. 

in. 

in. 

in. 

in. 

in. 

In. 

January 

I  -2 

1-4 

I  -4 

1  -8 

1-6 

I  -8 

I  -9 

February 

0-3 

0-4 

°*4 

0-4 

0-4 

0-5 

0-5 

March 

2  -I 

2-4 

2-8 

3-5 

3-2 

3-5 

37 

April 

I  -8    ' 

2  -3 

2-4 

2-8 

2-6 

2-8 

2-8 

May  - 

I  -8 

2-4 

2-5 

2-8 

2-6 

2-8 

2-8 

June  ..             -             - 

I  -2 

1  -6 

•  -4 

I  "9 

I  '9 

1  -9 

I  -8 

July  - 

I  -o 

I  "4 

I  -3 

I  -6 

1-6 

I  7 

1  -6 

August 

I  "9 

2-6 

27    ■ 

2-9 

2-6 

3-0 

3-0 

September 

I  "2 

1-4 

I  -5 

1-6 

•  '4 

I  -6 

1  -6 

October 

2-5 

3-0 

.1  'O 

3-9 

3-5 

4-' 

4-0 

November 

0-6 

0-9 

0-9 

I  "0 

0-9 

I  -o 

1  •! 

December 

07 

I  -I 

1  •!                          I  '5 

I  "4 

I  -6 

-7 

Sums     - 

16 -3 

20  -q 

21-4                  257 

237 

26  '3 

26-5 

The  heights  of  the  receiving  surfaces  are  as  follows: 

AboTe  the  Mean  Level  of  the  Sea. 
Ft.      In. 

Osier's  Anemometer  Gauge  2o5     6  . . . , 

Gauge  on  the  Roof  of  the  Octagon  Room 1 90     2-  ... 

Gauge  on  the  Roof  of  the  Library 177     2  ... 

Gauge  on  the  Roof  of  tlie  Photographic  Therniometer  Shed     1 64  i  o  ... 

Crosley's  Gauge 1 56     6  ... 

The  Two  Cylinder  Gauges  partly  sunk  in  Ground 1 55     3  ... 


Above  the  -Ground, 
Ft.     In. 

5o      8 


38 

22 

10 

I 

o 


4i 

4 
o 


Greenwich  Observations   1862. 


Gy 


EOYAL  OBSEEVATORY,  GREENWICH. 


ABSTRACTS 


OF 


THE    MAGNETIC    OBSEEVATIONS, 


From  1841  to  1857, 


MADE  ON  DAYS  OF  GREAT  MAGNETIC  DISTURBANCE. 


Gkeenwich  Magnktical  and  Meteorological  Observations,  1862.  G  g  2 


ABSTRACTS 


OF 


THE     MAGNETIC     OBSERVATIONS, 

From  1841  to  1857, 

MADE  ON  DAY,S  OF  GREAT  MAGNETIC  DISTURBANCE. 


The  period  to  which  these  Abstracts  apply  embraces  two  series  of  observations, 
in  which,  though  the  instruments  are  fundamentally  the  same,  the  methods  of 
registration  are  very  dift'erent.  By  using  for  each  series  the  method  properly  adapted 
to  it,  we  may  expect  to  form  one  complete  homogeneous  collection.  The  first  step 
in  the  following  explanation  is,  therefore,  the  indication  of  the  method  by  which  the 
registrations  in  the  different  series  have  been  so  assimilated  that  they  may  be 
combined  in  continuous  order,  and  may  further  receive  the  same  treatment  common 
to  both. 

The  volumes  of  Greenwich  Observations  from  184S  to  1857  exhibit  the  successive 
maximum  and  minimum  readings  for  the  indications  of  each  of  the  Magnetometers  on 
the  disturbed  days  (for  the  earlier  portion),  and  on  all  days  (for  the  remaining  portion). 
The  information  given  by  these  readings  is  so  complete,  and  its  form  is  so  convenient, 
that  it  was  obviously  desirable  to  bring  the  records  of  observations  from  1841  to  1847 
into  the  same  form.  On  examining  the  observations  on  days  of  great  disturbance 
printed  in  the  successive  volumes  from  1841  to  1847,  it  was  found  that,  both  in 
respect  of  the  number  of  days,  and  in  respect  of  the  number  of  eye-observations  on 
each  dav,  a  large  portion  ought  to  be  omitted  as  unnecessary,  in  order  to  bring  them 
to  the  same  state  as  those  based  on  the  photographic  registers  from  1848  to  1857. 
The  selection  of  the  observations  to  be  retained  was  entirely  intrusted  to  the  judgment 
of  Mr.  Glaisher;  and  there  is  no  doubt  that  it  has  been  effected  in  a  manner  on 
which  no  important  improvement  can  be  made. 

The  instrumental  indications  of  Western  Declination  require  no  farther  modifica- 
tion ;  but  those  of  Horizontal  Force  and  of  Vertical  Force  require  to  be  corrected 
for  the  temperature  of  the  magnets.  In  the  printed  observations  from  1841  to 
1847j  the  correction  for  temperature  is  applied:  in  those  from  1848  to  1857,  the 
correction  for  temperature    is  not    applied.     In  preparing  for  these    reductions,  the 
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correction  for  teraperature  has  been  investigated  on  the  principles  explained  in 
the  Greenwich  Observations  1859  page  (clxxxiii).  The  principle  of  the  method  is, 
to  interpolate  for  each  observation  a  temperature  formed  by  uniform  progression 
between  the  next  preceding  and  next  following  observed  temperature,  and  then  to 
apply  to  that  interpolated  temperature  a  quantity  which  has  been  found  (from 
discussion  of  numerous  observations)  to  represent  the  error  of  simple  interpolation. 
In  special  cases,  the  true  temperature  will  not  be  obtained  thus  with  perfect  accuracy, 
but  the  deviation  from  truth  will  never  be  important. 

In  order  to  estimate  truly  the  character  of  disturbance  in  the  magnetic  observa- 
tions, it  appeared  desirable  to  follow  the  usual  course  of  comparing  the  disturbed 
observations  with  the  mean  of  observations  at  the  same  solar  hour  in  the  same  month. 
For  the  observations  from  1848  to  1857,  these  means  are  given  in  the  volume  for  1859; 
they  are  there  formed  b\'  use  only  of  the  observations  taken  on  days  which  are  free 
fi-om  extraordinary  disturbance ;  and  this  course  appears  desirable,  not  on  the  principle 
of  thus  obtaining  a  value  which  in  the  long  run  is  essentially  or  importantly  different 
(for  it  appears,  Pkil.  Trans.,  1863,  page  28,  that  the  disturbances  do  not  sensibly 
modify  the  diurnal  inequalities),  but  because  it  avoids  the  interference  of  troublesome 
irregularities.  In  the  volumes  from  1841  to  1847,  the  means  had  been  deduced  from 
the  assemblage  of  all  days,  disturbed  as  well  as  undisturbed  ;  it  was  desirable,  there- 
fore, to  investigate  new  means,  omitting  those  disturbed  days.  This  was  done  bj- 
Mr.  Glaisher. 

It  is  important  to  observe  that  the  corrections  for  temperature  of  the  magnet  were 
applied  on  strictly  the  same  principle  to  the  monthly  means  of  undisturbed  observations 
and  to  the  individual  disturbed  observations.  There  is  always  a  httle  uncertainty 
attaching  to  temperature-corrections  ;  but  the  effects  of  this  uncertainty  nearly  dis- 
appear in  comparisons  which  are  made  on  these  principles. 

The  whole  of  the  observations  from  1841  to  1857,  both  monthly  means  and 
individual  disturbed  observations,  after  having  imdergone  these  operations,  are  in  the 
same  form,  and  are  fitted  for  a  uniform  method  of  treatment.  I  proceed  to  explain 
the  nature  of  the  treatment. 

First.  The  given  monthly  means  apply  to  intervals  of  one  hour  (in  the  later 
series),  or  of  two  hours  (in  the  earlier  series).  Between  these  hourly  or  two-hourly 
numbers,  by  interpolation,  monthly  numbers  were  found  corresponding  to  the  time  of 
every  disturbed  observation.  The  difference  between  the  interpolated  monthly  numbers 
and  the  registered  disturbed  observation  is  considered  as  the  true  amount  of  disturbance. 
Second.  Each  day  or  longer  time  considered  to  include  one  magnetic  storm  was 
treated  by  itself,  having  no  connexion  whatever  with  any  other  storm. 

Third.  The  great  object  now  to  be  obtained  was,  that  a  series  of  numbers  should 
be  prepared,  exhibiting  (by  a  legitimate  process,  of  general  character)  the  great 
changes  of  slow  period  in  the  general  order  of  registered  numbers,  and  exhibiting  also 
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the  more  rapid  irregularities,  which  when  combined  with  the  slowly-changing  numbers 
will  form  the  registered  numbers  (corrected  for  temperature,  &:c.)  For  this  pui-pose, 
the  mean  of  adjacent  corrected  numbers  was  taken  to  form  a  first  series  of  means  ;  the 
means  of  adjacent  numbers  in  the  first  to  form  a  second  series  of  means  ;  and  in  like 
manner  a  third  and  a  fourth  series  of  means.  The  last  series  was  adopted  as  repre- 
senting the  slowly-changing  numbers,  and  is  therefore  called  the  "Adopted  Numbers." 
The  differences  between  its  numbers  and  the  corresponding  numbers  interpolated 
among  the  hourly  numbers  of  the  Monthly  Mean  are  considered  as  the  "  Wave- 
inequality  ;"  and  the  differences  between  the  corrected  registered  numbers  and  the 
Adopted  Numbers  are  the  "  Irregularities." 

Fourth.  The  continuation  of  the  same  sign  in  the  numbers  of  Wave-inequality  was 
considered  as  defining  the  limits  of  a  wave ;  and  the  following  operations  were  per- 
formed independently  for  each  wave.  The  mean  of  all  the  wave-inequahties  in  each 
wave  was  taken  as  the  Mean-wave-inequality  in  that  wave ;  and  its  product  by  the 
number  of  hours  in  the  wave  is  called  the  "  Fluctuation," — a  word  used  here  in  a  purely 
technical  sense,  but  which  expresses  the  general  influence  of  the  wave,  taking  account 
both  of  its  duration  in  time  and  its  magnitude. 

Fifth.  The  mean  of  the  Irregularities  through  the  wave  is  taken,  and  the  number  of 
Irregularities  is  counted ;  but  no  further  operation  is  performed  on  them. 

The  following  instance  will  exhibit  the  principal  parts  of  the  operation  for  the 
magnetic  storm  of  1853,  March  11,  Horizontal  Force.  The  times,  the  fundamental 
observations  of  temperature,  and  the  uncorrected  readings  of  Horizontal  Force,  are 
taken  from  the  printed  Observations  for  1853,  pages  (xxiii)  and  (xxiv).  The  Monthly 
Means  are  interpolated  among  those  in  the  printed  Observations  1859,  page  (ccv),  for 
1853  March  ;  but  they  are  all  diminished  by  -0085,  because,  as  is  stated  in  the  same 
volume,  page  (clxxxii),  line  5  from  bottom,  a  correction  -f  '0085  has  been  applied  in 
the  formation  of  Monthly  Means,  which  correction  was  not  applied  in  the  volume  for 
1853. 
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The  storm,  it  will  be  seeu,  consists  of  five  waves,  defined  by  the  horizontal  lines  in 
the  table  above.     The  means  are  as  follows  : 

Mean  Mean 

Irregularity.  Wave-Inetiuality. 

First  Wave +  -0004.  —  -ooog 

Second  Wave +  -0006  -t-  -0004 

Third  Wave +  -0008  —  "0007 

Fourth  Wave +  '0014  +  '0006 

Fifth  Wave +  '0007  —  -0017 

The  product  of  the  last  numbers  by  the  corresponding  Duration  of  Wave  \vill  give 
the  Fluctuation  which  will  be  found  in  the  tables  below ;  and  the  Number  of 
Irregularities  in  the  tables  below  will  at  once  be  taken  from  the  table  just  exhibited. 


GnF.F.NWicii  MACixin'irAi.  and  Iiktkokologicai,  OiiSEKVArioNf^,  1862. 
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Abstract  of  Magnetic  Storms 
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28 
I 

3 


'4 
II 


Mean  :  Equiya- 
lent  ni 
Value  of  Terms  of 
Hori- 
zontal 
l.-u-ity.      Force. 


Irregu- 


6-8 
4-0 

9" 

41  7 

26  4 

0-8 

4-8 

3-» 

4  9 


5-6 
4-6 
6-6 
3   I 

6-4 


I  -5 

5  '2 

5-4 
3-6 
6-2 


0'0020 
•0012 

•0026 
•0I2I 
■0077 
•0002 
•0014 
•0009 

•0014 


■0016 

•001 3 
•0019 
•0009 

•0019 
•0006 


■0004 
■001 5 
■0016 

'OOIO 

•0018 


7  "9  I  '0023 
9  '3  '0027 
I  -3       '0004 


5  -3 
6-5 


•001 5 
•0019 


Moan 
Period 

of 
Irregu- 
larity. 


2-45 
I  '13 

o  "26 
o  "09 
o  -03 

0  -07 
on 
0-66 

1  -36 


■20 
■3S 
•40 
•88 

■Si 

■60 


075 

1  -55 
o  -So 
079 
1-57 

2-53 

0  76 

2  71 

1  "29 
I  '24 


HORIZONTA I 


Times  of 

Beginning 

and  End  of 

Wave. 


Length       Mean 
of  the      Disturb- 


Wave  in 
Time. 


ance 
by  Wave. 


10.    2 — 22. 


Aggreg;iir 
Disturb- 
ance 
by  Wave. 


—  o'oo38   —  o"o456 


o.    2^  6.59         6-95   1+    '0057  j  +    '0396 
6.59 — 12.54  1]     5 '92  j—   -0076  —   -0450 


I.  52—  4.25 
4.  25 —  4 '48 
4.  48 — 10.  2 


6.  2—23.55 


O.   2 12.  14 

12.  14 13.  26 

I  3.  26 — 24.  2 


O.   2 6.  12 

6.  12 7.  O 

7.  0—11.45 

6.  2 — 16.  2 


2-55 
0-38 
5-23 

22  'OO 


IT 


I   '20 

10  '60 


'0002  —  '0005 

■0004  I  +  '0002 

■0018  —  '0094 

—  '0484 


—  '0007 


+  "0007 
—  -0013 


—  '0125 


—  0146 
+    'oooSl 

-  -0138 


6-17  —  -0027  —  -0166 

O  "80  +     '0002  I  +     •OOOI 

5  75  —  -0007  —  -0040 


—  "0007 

—  "ooi3 


—  •oi3or 


0.  o — 12.41 

10.  o — 12.46 
12.  46 — 1 3.  43 
13.43 — 18.  o 


6-68 


16. 


j3.  38 


Nov.  10 


Dec. 


o.  o —  8.  29 

8.  29 — 16.  3o 

16.  3o — 23.  5 

16.  o — 20.  10 
20.  10 — 22.  2 
22.  2 — 22.  6 
22.  6—23.44 

o.  o — 13.  23 


14.  o — 16.  39 
16.  39—23.  41 

I.  5o — 16.  o 

10.  o — 15.40 
15.40 — 22.  o 


4.  o — 14.  o 


2-65 
7  '03 

14-17 

5-67 
6-33 


—  12 '4  —  o"oo36  —  0-0240 

—  9 'o  —  -0026  —  -0072 


+  10  -6 

-  3-7 

+  97 

+  1-4 
-47 
+  S7 

■I-  4-6 

-  5-4 
+  0-5 

-  3-3 

-i3-3 


-18-4 
+  6-9 


-0-0240 


*oo3r  +  -0029'—  -0090 
—  -001 1  —  -0047  \ 


6-68 


-I-  -0028  +  -0214-^ — U214 


-7-&3- 


-I-  -0004  ,  -I-  -0034 

—  -0014!—  -0112  +  •0087123-09 

+    -0025  +  -0165 ' 


+  -001 3 

—  -ooi6 

+  -OOOI 

—  -OOIO 

—  -0039 


—  -0054 
+  -0020 


■I-  -oo54 

—  -0030 
-0000 

—  -0016  I 

-o523 


—  » -2  —  -0024 


—  II  -2 

+      7-1 


-  7-6 


-  -oo33 
+  -0021 


—  -0143 
+  -0140 

—  -0340 

—  -0187 
-I-  -oi33 


-I-  -0008 

—  -0523 

—  -0003 

—  -0340 

—  -0054 


—  *0220  I—  *0220 


7  74 
13-58 

9-68 
14-17 


—  o-oo36 

6 

2 

—  -ooii 

3 

2 

■f  "0028 

T2 

I 

4  -0004 

i3 
6 

I 

4  -OOOI 

3 

I 

4 

—  -0039 

23 

-0000 

10 
J9 

—  -0024 

II 

6 

—  -ooo5 

8 

—  -0022 

•9 

3-9 

5-5 

7-8 
5-6 


-^■4- 

II  -6 
5-5 
2-9 

17  -9 
6-5 
o  -I 
2  -4 


-0016 
-0023 
-0016 

•001 3 

■0034 
•0016 
-oooS 

-oo52 
-0019 

■0000 
■0007 


5  -2  I  -001 5 


8-2 
3  -6 

6-2 

2-8 


-0024 

-OOIO 


-0018 


-0008 


3  -5   -OOIO 


3-8 


1  -^9 
o  -32 

2  14 

o  -64 


0  -62 

1  10 

o  -62 

o  -07 
o  -41 

0-5S 


0  -26 
0-37 

1  29 

0-94 
0-79 


0-53 


6.  2 — 12.42  i  6-67 
10.  2 — 18.  2    8  -00 


16.  2 — 23.  27 


o.  2 — 24. 


16.  2—23.45 


2—1.  7 

7 —  2.  25 

25—  4.  18 

18—  7.  53 

53-13.24 


14.  2 — 24. 


1.52— 16.   2 

10.  2 — 1 5.  7 
i5.  7-17-37 

17.  37 22.   2 

4.   2 10.42 

10.  42 — 1 1.  1 5 

11.  1 5 — 14.  2 


7-42 


24  -00 


7-72 


I  -08 
I  -30 
I  -88 
3-58 
5-52 

10  -00 


14-17 

5-08 
2  -50 
4-42 

6-67 
0-55 
2-78 


+  o-oo5S 

—  -oo5o 

—  -oo57 

—  -0059 


-0400 


—  -0425 


—  -1410 


0023  —  -017 


—  -ooiS 

+  -ooiS 

—  -0004 
(-  -0016 

—  -oo3S 

—  -0065 


—  -ooSo 


•0019 
-0023 


-0024 
'0002 

-OOIO 


—  -0014 
+  -0020 

—  -0008 
+  -0057 

—  -0195 

—  -0650 


—  -0710 

—  -0097 

+  -oo58 

—  -0093 

—  -0160 

-t-  -OOOI 

—  -oozS 


OBSERVED   AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    FROM    ISil    TO    1857. 
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FORCE  MAGNET. 

VERTICiVL  FORCE  MAGNET. 

Alg''liraie 
Sum  of 
.Vptrrt'irate 
Disturb- 
ance ill 
the  Day  or 
Days. 

Sum 
of 

Houre. 

Mean 
Disturb- 
ance. 

Num- 
ber of 
Irregu- 
larities. 

Mean 

Value  of 
In-egu- 
larity. 

Mean 

Period  of 
Irregu- 
larity. 

1 

Times  of 

Beginning 

and  End  of 

Wave. 

Length 
of  the 

Wave  in 
Time. 

Mean 
Disturb- 
ance by 

Wave. 

Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 

Aggregate 
Disturb- 
ance by 
Wave. 

Algebraic 
Siunof 

Aggregate 

Disturb- 
ance in 

the  Day  or 
Days. 

Sum 

of 

Hours. 

Mean 
Disturb- 
ance. 

1 
Num- 
ber of 
Irregu- 
larities. 1 

Mean 
Value  of 
Irregu- 
larity. 

Equiya-       jiean 
lent  m     ,     .    ,    , 
Terms  of  Penod  ol 

Hoji;         IlTCgU- 
zontal              " 
Force.        larity. 

h 

h 

h      m          h      ni 

h 

1 

i 

h 

—  0-0456 

12  -OO 

-o-oo38 

6 

o-ooio 

2  -GO 

9.57-23.57 

14  -00 

—  OOOIl 

—  0-0028   —0-0392  —0-0392     14-00 

—  0-0028 

2 

0-0006 

0-00I5 

7  -oo 

—    -0054 

12  -87 

—   -0004 

42 

-0022 
■0009 

0-17 
0  -19 

1.47— 13.    3 

II   -27 

+   -0089 

4-    -0229    +    -2580 

1 

-1-    -2580     11  -27 

+ 

-0229 

6i 

0011 

•0028 

0-18 

-   •0=97 

8-i6 

—     '0012 

I 
4 
7 

•oo38 
■0004 
■ooo5 

2-55 
0  -10 
0-75 

1-47-    9-57 

1 
i 

8-17    1  +    -0032 

1 
[ 

+    -0082 

+    -0670 

+    -0670       8-17 

-^ 

■0082 

:  3 

•000  3 

•0008 

2-72 

-    -0484 

22  -GO 

—    -0022 

36 

•0010 

0  -61 

1.47-  8.57 
8.57-21.57 

7-17 

1 3  -00 

+   -0018 
—   '0003 

+     -0046 
—    -0008 

+    ■°^^°    +    -0226 
—    -GI04 

20-17 

+ 

■OGIl 

II 
3 

•ooo5 
•0002 

•00 1 3 
•000  5 

0-65 
4-33 

—   -oiiS 

17-88 

—   -0007 

2S 

■0012 

0  -64 

5.57—11.    9 
1 1.    9  — 22.  5o 

22.  5o— 23.  57 

5  -20 

11-68 
I    12 

+    -0007 
—   -OG14 

+     -GOO  I 

+    -0018 
-   -0036 
+    -ooo3 

•r     -0094 

—    -0420   —    -0323 

+    -ooo3 

18  "OO 

- 

•0018 

•5 
I 

•000  5 
•oooS 
•0001 

•001 3 
•001 3 
•ooo3 

2  -60 
0-78 

I  -12 

—   -0176 

24  -00 

—   -0012 

10 

4 
12 

•0009 
'0014 
-0007 

I  -22 

0  -3o 
0-88 

0.  16 —  8.    9 
8.    9—23.57 

7-88 
i5-8g 

f    -oog3 
—   -001 1 

+    -0008    +    -og63 
—    -0028   —    -0442 

-   -0379 

23-68 

- 

■0016 

6 

7 

•000  5 
-0004 

•001 3 
•0010 

1  -31 

2  26 

—     "0205 

12-72 

—   -0016 

!       6 
3 
4 

•0014 
•0009 
•0004 

I  -oj 
0-27 
I  -44 

I.  5o-i2.  43 

IG -88     +    -oGi5 

! 

-f    "0039    +    -0424 

-1-    -0424 

10 -88 

+ 

•0039 

3 

•0002 

•ooo5 

3-63 

-   -0130 

10  -00 

—   -ooi3 

9 

•0016 

I  -11 

5.57-15.58 

10-02   +  -0024 

-1-    -0062  ! -h    -0621    +    -0621 

10  '02 

+ 

-GQ62 

6 

-oooS 

-001 3 

1-67 

+  o'o387       6-67 

-i-o-oo58 

g 

o-ooo5 

0-S3 

5.57-12.    4 

6-12 

-r  0*0004 

+  G-GOIO 

■i-  0-0061 

+  00061 

6-12 

T- 

DOOIO 

5 

o-oooi 

o-ooo3 

I  -22 

—   '0400       8  -oo 

—   -ooSo 

9 

■0018 

0-89 

9.57—12.49 
12.49—17.57 

2-87 

5-i3 

+     -0004 
—     "OOOl 

-r     -OGIO 

—   -ooo3 

+    -0029 
—   -ooiS 

+    -0014 

8-00 

+ 

-0002 

2 
I 

•0001 
•ooo3 

■ooo3 
•0008 

1  -44 
S-i3 

-   -0423       7  -42 

-   -0057 

1 1 

•ooi5 

0  -67 

15.57—23.57 

8  -00 

-  -0038 

—     -0098 

-   -0784 

-   -0784 

8  -OG 

- 

•0098 

6 

■0006 

•001 5 

1  -33 

—   -1416     24x0 

—    -QoSy 

J  5 

-001 1 

0-67 

I. 47-11. 24 
11.  24—23.  57 

9  -62 
12-55 

-1-    "0008 
—   -0008 

+     -G02I 
—     -0021 

-1-    -0202 
-   -0263 

—   "0061 

22  -17 

- 

•ooo3 

4 
II 

■0004 
■ooo3 

■0010 
•0008 

2  41 
1-14 

-   -0178 

7-72 

—    -0023 

'5 

•00 1 3 

o-5i 

i5.  57—18.  27 
18.  27 — 18.42 
18.42—23.58 

2-5o 

1       0  -25 

5-27 

+    "0004 

—     -OOGI 
+     -0008 

+     "OOIO 

—   '0003 

-i-     -0021 

+    -0025 

—     -GOO  I 
+     -01  I  I 

+   -0135 

8  -02 

+ 

•0017 

I 

8 

-0009 

•QOOI 

■0004 

■0023 
•ooo3 
•0010 

2-5o 

0-25 

0-66 

-   -0138     i3  -36 

1 

—    -ooio 

3 
8 

4 
6 

14 

■001 5 
-0012 
•0008 

*OOI2 

■0018 

G-36 

G  -16 
0-47 
0    60 
0  -39 

0.  1 1  —  i3.  24 

13-22 

1 

+     -0018 

•t-     -0046 

+     -0608 

+    -0608 

13-22 

+ 

-0046 

10 

i 
1 

-ooo5 

001 3 

I  -32 

—  '0650  1   10  -oo 

-    -0065 

4* 

■00 1 2 

0-24 

1 3.  57  —20.  40 
20.  40—23.  57 

6-72 
3-28 

—     -0024 

+    -ooiS 

—     "0062 
-1-     -0039 

-    '04' 7 
-1-    -0128 

-   -0289 

10  -OO 

- 

■0029 

17 
3 

•ooo5 
•000  3 

•001 3 
•0008 

0-40 
I  -09 

—    -o-io     14-17 

—   -ooSo 

'4 

•OOIO 

I  -oi 

1.47— 15.  58 

1418 

+    -oooS 

+    -0013 

-1-    -0185 

+   -0185 

14-18 

+ 

-001 3 

4 

•0002 

•ooo5 

3  55 

—     '0152        12  -co 

—    001 1 

5 
6 

4 

-0010 
-0020 
•0009 

I   -02 

0  -42 

1  'II 

9.57-21.  57 

12  -00 

—  -0010 

—   -0026 

-     -0312 

-     -0312 

12  "00 

— 

0026 

I 

■ooo3 

•0008 

12  -oo 

—    '0187  ,   10  -00 

—    0019 

3o 

2 
4 

•ooo5 
■0006 
•0002 

0  -22 
0-28 
0  -70 

3.  58— 14.    G 

10  -03 

■+     '0012 

+   -003 1 

+   -031^ 

+   -oSii 

10  '03 

+ 

•oo3 1 

6  - 

•0002 

•000  5 

1  67 

/I  A  2 


(  10  ) 


Abstract  of  "Magnetic  Storms 


MOXTH 

DECLINATION   MAGNET. 

HORIZONTAl 

11 

1 

1 

AND 

Times  of 

Lciisth 

Mean 

Equiva- 
lent in    i 

Aggregate 

Algebraic 
Sum  of 

Aggregate 
Disturb- 
ance in 

Sum 

Moan 

Num- 

Mean 

Equivar 

lent  in 

Mean 
Period 

of 
Irregu- 

Times of         ] 

Length 

Mean 

1 

Aggregate  ■ 

Day. 

Hcffinning 
r.iul  End  of 

of  the 
Wave  in 

Disturb- 
ance 

Terms  of ' 
Ilori-     ' 
zontnl 

Disturb- 
ance by 

of 

Disturb- 

))er of 
Irregu- 

Valueof 
Irregu- 

Terms of 
Hori- 
zontal 

Beginning 
and  End  of 

of  the 
Wave  in 

Disturb- 
ance 

Disturb-    1 
ance       1 

Wave. 

1 

Time. 

by  Wave. 

Force.    ^     Wave. 

the  Day    Hoiu-s. 
or  Days. 

ance. 

larities. 

larity. 

Force. 

larity. 

Wave. 

i 

Time. 

by  Wave,    by  Wave.  1 

1843. 

li       m        li         .11 

ii 

1 

/ 

h 

h     m            li     i>i 

h 

Jau.        a 

4.    0—14.    0 

10  '00 

-f-     6  "2    1  +    O'OOlS 

■fo-oiSo 

+  o-oi8o  1  10  'OO 

1 

+  o'ooi8 

5 

4'i 

0'00I2 

2  •OO 

4.      2-14.      2 

10  'OO 

—  o^ooiS 

—  0-0180 

Feb.        6 

S.    o-io.  55 
10.  55—  14.    0 

2  92 

3  -oS 

—    3  '3 
+    3-5 

—      -OOIO 
+       'OOIO 

—    -0029 
-r    'ooSi 

1 

T-     -0002        6  -OO 

1 

•0000 

I 
2 

5-8 
I  2 

•0017 

■ooo3 

2    92 

1-54 

Values  insufficient  V 
1                1 

16 

6.    0  — 10.    0 

4  -oo 

-    3-9 

—     '0011  —    -0044 

—   -0044      4  'OO 

—     'OOII 

7 

0-4 

•OOOI 

0-57 

6.    2  —  10.    2  1 

4  'OO    —    ^0012 

—    -C048 

24 

4.    0— 11.21 

7-35 

-4-0 

—       -0012-     -0088 

1 

1 

5 

2-4 

•0007 

I  "47 

4.    2  —  10.  59 

6  ^95    —   ^0021 

—    -0146 

II.  21  —  II.  44 

0-38 

■f    0-8 

+       '0002   +     "OOOI 

—   '0129    1 1  -58 

—     -OOII 

2 

2-3 

■0007 

0  •ig 

10.  59 —  I  I.  52 

©•88 

+   -0007 

-1-    -0006 

II. 44-15.  35  1 

3-85 

-    3-8 

—    -ooii  —   -0042 

1 

5 

4-7 

•0014 

°77 

11.  52-15.  38 

3-77 

-  -001 3 

-    -0049 

Jlay       6 

10.    0—  14.  24 

4-40 

-i6-7 

—      -0049 

—    -0216 

—   '0216      4  "40 

-  -0049 

17 

4-2 

•0012 

0  -i6 

10.    2  —  14.    8 

4  'ID 

-    -0055 

-    -0226 

July      14 

10.    0—12.  28 
12.  2S  — 23.  44 

2-47 
II  -27 

-   0-4 
+    4-6 

—     -oooi 
+     ■001 3 

—    -0002 
+    •0147 

-1-    '0145    i3  '74 

-h     'OOII 

I 

3 

07 
5-1 

'0002 
•001 5 

2-47 
3-76 

10.    2  —  13.29 
i3.  29  —  23.  44 

3-45 
10  ^25 

-f-    -ooo3 
—   -0023 

J-     -OOIO 

—  -0237 

~s 

0.    0—    6.    0 

6  00 

+  I2-I 

+     -0035+    -02101-1-    -0210      6 -oo 

+    -0035 

'4 

3-7 

•OOII 

0^43 

0.    2—    3.  37 

3-58 

—     -OOOI 

—    -0004 

1                                                                                                                                                           { 

3.37-   4-27 

o^83 

+    -0007 

+    -0006 

4.27-   4.31 

0  -07 

—     -OOOI 

-0000 

!                        i 

4.  3i-    5.  i5 

0^73 

+     -OOII 

-f    -0008 

_ 

■;.  i5-    6.    2 

0-78 

—     -OOIO 

—   -0008 

1S44. 

i 

! 

March  29 

8.    0-18.  17 

10-28 

-    7-6 

—  0*6022    —  0"0227 

15-73 

18 

4-0 

0'00I2 

0^57 

8.    2-16.  18 

8-27 
o^83 

—  0-0022 

—  00182  . 

iS.  17  —  23.  44 

5-45 

+    5-4 

+     '0016     +     -0087 

—  0'0I40 

-o'ooo9 

3 

2  -2 

•0006 

I  ^82  • 

16.  1S-17.    8 

■f-     -0002 

+     -0002       ! 

.-.    S-23.44 

6^6o 

—     '0019 

—     -012? 

3o 

0.    0—    5.  10 

5-17 

+    2-4 

-1-     -0007 

+    -0036 

5 

3-5 

•OOIO 

I  -03 

0.    2—   8.49 

8-78 

—    •ooog 

-     -0079 

5.  lo-    S.    8 
S.    8-    8.  iS 

2-97 

0-17 

-7-0 

+    0-7 

—     -0020 
-1-     '0002 

—   '0059 
•0000 

-    -0097 

12  'OI 

—   '0008 

5 
I 

6-9 

2  -2 

•0020 
•0006 

0^59 
0^17 

8.  49-    8.  53 
S.  53-12.    2 

0  "07 
3-i5 

+   -0002 
—    -ooi5 

■0000 
-     -0047 

S.  18—  12.    0 

3  -70 

—    7  '° 

—     -0020 

-   -0074 

7 

4 '4 

•001 3 

o^53 

Oct.        I 

6.    0—12.    0 

6  -co 

-    9-' 

—     '0026 

-   -0156 

-   -0156 

6  'CO 

—   -0026 

9 

2   I 

•0006 

0  -67 

6.      2-IZ.     2 

6  •oo 

—   -oo33 

-      0198 

„         20 

lA.      2—22.      2 

8^oo 

—   -002S 

—     ^0224 

Nov.     16 

0.    0-    7.    4 
7.    4-10.    0 

7-07 
2-93 

+    7-5 
-    5-2 

+     '0022 
—     "OOlS 

-1-    -0156 

-    -0044 

+     -0112 

10  '00 

-f-     'OOII 

20 
8 

3-4 
4-0 

•OOIO 

■0012 

o^35 
0-37 

0.      2—  10.      2 

10  'OO 

-   -0028 

-     ^0280 

6.    0—14.    0 

8  -oo 

— 10  -6 

—    -0031    —    -0248 

1 

1 

-     -0248 

8  -00 

—   -0031 

22 

3-7 

•OOII 

0-36 

6.    2—10.  3i 
10.  3i  —  1 1.  38 
II. 38-14.    2 

4-48 

1  -12 

2  '40 

—  0041 

-H     'OOII 

—  -OOIO 

—  -0184 
-1-     ^0012 

—  ^0024 

1S4  S. 

J;ui.        9 

10.    0  —  20.    0 

10  'OO 

-9-9 

—  0'0029 

—  0"0290 

—  0'0290 

10  "CO 

—  0-0029 

l5 

3-8 

O^OOI  I 

0  -67 

10.    2  —  20.    2 

10  -OO 

—  0-0044 

—  0^0440 

Tel).      24 

I.  5o—  1 7.    6 
17.    6-17.33 

.5-27 
0-45 

-   4-4 

+      I  •! 

—    -0013 
+    -0003 

-  0199 

+     'OOOI 

—  -0198 

.5-72 

—   -0013 

i5 
I 

3-6 
I  -8 

•OOIO 

•ooo5 

I  ^02 
0  ^45 

I.  52-    8.26 
8.26-   8.56 
8.56-18.    2 

6^57 
0  •So 
9  -lo 

—  -0004 
+    -0009 

—  -0017 

—  -0026 

-i-     ^0004 

-  •oiSS 

llarcli  26 

4.    0—18.    0 

14x0 

-    5-0- 

—   -ooiS 

—     -0210 

—     -0210 

14  -oo 

—   -ooiS 

12 

3-6 

■OOIO 

I  -17 

4.    2-   7.3. 

7.  3i-    8.  12 

8.  12-18.    2 

3^48 
0^68 
9-83 

—  -0008 

+     -OOIO 

—  -0007 

—  -0028 
-1-    -0007 

—  -0069 

Aug.    29 

8.    0—11.29 

3-48 

-    3-8 

—   -ooii 

-   -0038 

9 

I    I 

•ooo3 

0^39 

8.    2-14.    7 

6^oS 

—   -0004 

—   -0024 

ii.3o— i3.    0 

I  -So 

+    1-8 

+    -oooS 

-t-   -0008 

—     -0037 

6 -15 

—    -0006 

7 

I  -2 

•ooo3 

0  ^21 

1 3.    0—  14.  10 

I  -17 

-2-2 

—   -0006 

—    "0007 

3 

I  '3  . 

■0004 

0  ^39 

Dec.        3 

I.  5o—   4.  29 

2-65 

+    4-2 

-H     -0012 

+     "0032 

3 

2   I 

•D006 

0-S8 

I.  52-16.    2 

14-17 

-    -0047 

—   -0667 

4.  3o—   4.  46 
4.47-    8.  10 

0  -27 
3-38 

-   2-7 

+  11-2 

—    -oooS 
+    -0033 

—     -0002 
+     -0112 

—     '0022 

I4'i3 

—   -0002 

3 

23 

6-0 
5-6 

•0017 
•0016 

0  '09 
o-i5 

■ 

8.  10  —  16.    0 

7-83 

-7-2 

1—     *002I 

—  -0164 

28 

3-1 

•0009 

0^28 

[ 

! 

OBSERVED   AT  THE    ROYAL   OBSERVATORY,    GREENWICH,    FROM    1841    TO    1857. 
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FOKCE  MAGNET. 


Algebraic 

Suui  of 

Slim 

Agi:regatc 

Distil  i-l). 

of 

anoe in 

;hc  Day  oi- 

Hours. 

Days. 

Moan 
Disturb- 


Num-  I    Mean 
ber  of  ;  Value  of 
Irregu-    Irrcsru- 
larilies.    laritv. 


Mean 
Period  of 

TlTCgU- 

larity. 


—  o"oiSo     io"oo  ;  — o'ooiS 
or  deduction. 

—  '0048   j       4  'OO 

—  0189  i   II    60 

I 
I 

•C226       4"io 


6       o'ooog  I     I  '67 


•ooo3 


•67 


•0016  7 

24 


■0006  j   I  -ir) 
•0009 

•ooo3 


—    '0055 


•0009 


'022"        I  3  ""O 


+    '0002       5  "99 


•0017 


I 

•ooo3 

■  ■73 

4 

•001 3 

2-56 

I 

■0019 

3 -58 

4 

■0012 

0  -21 

I 

•0001 

0  "07 

5 

■0014 

o-i5 

2 

■0002 

0  -39 

O  '12 

o-i6 


o  '19 


20 

o*ooo6 

0  -41 

— o-o3o5 

i5-7o 

—  0*0019 

I 

•0002 

0-83 

3 

■001 3 

2  -20 

23 

■00 1 3 

0-3S 

—    0126 

12  -oo 

—     'OOII 

2 

■0002 

0  -03 

4 

■0007 

079 

—   -0198 

6  "OO 

—   "0033 

9 

■oooS 

0  -67 

-   -0224 

8  -oo 

—    -0028 

II 

■0010 

073 

—   -0280 

10  "OO 

—    '0028 

19 

•0010 

0-53 

25 

■0008 

o-i8 

—    0196 

8-0O 

—     -0025 

4 

•0016 

0-2S 

2 

•ooi5 

I  -20 

—  o'044o  I  o  "OO    —  0*0044 

I—   "ciT-  16  -17 

[  I 

;—   '0090  I  I  3  '99     —    '0006 

—  '0024  6*08    —   '0004 


-^  '0667  '   14  '17 


•0047 


9 

O-00I2 

III 

3 

■0004 

2-19 

7 

•0004 

0  "07 

16 

•ooo5 

0-57 

7 

•0004 

0  -So 

4 

•001 5 

0-I7 

5 

•0007 

1  -97 

II 

•oooS 

0-S5 

61 

•0012 

0-23 

VERTICAL  FORCE  MAGNET. 


Times  of 

Be^nliing 

and  End  of 

Wave. 


[  LcuKth 
j    of  the 
Wave  in 
I    Time. 


Mean 
Disturb- 
ance by 

Wave. 


Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 


Algebraic 

Aggregate  |    Sum  of        Sum 

Di<,f.irb-  Agin-egate 
uisiuib    I  jji,j„r,j.         of 

ance  by      ance  in 
Wave.    ""^Day  or    Hour.=. 

I 


Mean 
Disturb- 


Days, 


II 


I  ^^"»-       «<•-       Sin    !    Mean 

ber  of  Value  of  1  Terms  of  Period  of 
lln-cgu-  In-egu-  ^or^  -  j,.,.^^^,. 
|laritics.|    larity.        Force.       laritv. 


I1      111  h      III     ' 

3.  57—13.  58   ' 


3.  58  —  11.44 
11.44— 15.37 


10  '02    I  — O'OOIO     -0*0026 


-0*0261    —o'026i     10*02  I— 0*0026 


7  '77     +    '0003    +    '0008 
3*88    —   -0003   —   *ooo8 


Values  insufficient  for  Reduction. 

Values  insufficient  for  Reduction. 

+    *oo6 


9.58  —  12.36  ll  2*63  I-  -0013;—  -0033 

12.36 — 14.  SI  1*53  i+  -0006  +  -ooiS 

9.58 — 23.58  j  14*00  +  *ooo4  +  *ooio 

o.  1 1 —  5.45  !  5*57  +  *oo23  +  'ooSg 


—  *oo3i 

—  '0087 

+  *0023 

+  *oi4o 

+  *o329 


,  +  ■oo3i 

—  "0064 
+    '0140 


11  "65  '  T  *ooo3 

I 

4*16  '—  *ooi6 

14*00  +  *OOIO 


+  '0329  I  5  "57 


+  -ooSg 


'0002 

*0002 


*ooo5 
•0004 


o*ooo3   5  *oi 


•coo5 
*ooo5 


•001 3 
•0010 


*ooo3 


3*88 
o  *97 


O  -38 

077 


2  -80 


ooo3   1*11 


7.  5S— 23.  58 


O.  2i 7-11 

7.  II  — II.  58 


5.  53-11.57 

i3.  58-21.  58 

o.  16—  9.  58 


5.  58-  8.28 
8.28—13.58 


16  *oo 


6*83 
4*78 


+  *ooo5 
—  *ooo6 


5  *9S  I  +  'oooi 
8  *oo  —  *oo44 


9*70 


2  'So 
5*5o 


+  "0016 


-r  '0003 

—  *ooo5 


+  *OOI3 

—  *ooi5 


+  *ooo3 
—  *oii3 
+  '0041 


4-  'oooa 
—  *ooi3 


-  0*0448 


•0072 


+  'OOIS 

—  '0904 


-0*0448  16  *oo 


[+    *ooi7  ,  II  *6i 


+  •0018  !  5  ■ 


—  '0904 


+  *o398l+  -0398 


+     *0020 
—  *0072 


8  -oo 

9*70 


—  "0052  [     8  'OO 


—  0*0028 


+  *ooo3 

-  *oii3 

-I-  *oo4i 

—  -0007 


i 

9 

0*0002 

2 

■ooo3 

5 

*0002 

I 

•0002 

3 

■CO06 

9 

•0002 

z 

•ooo3 

7 

■ooo3 

o*ooo5   I  *78 


*coo8  I  3  *4i 
*ooo5   o  *96 


*ooo5  5  '98 

*ooi5  2*67 

I 

■ooo5  I  I  'oS 


•0008  I  I  25 
•0008   o  79 


9.  58—19.  58 
'■47— 17-  58 

3.58  —  17.58 
-.  58-14.  8 
i.48-ri5.  58 


10  'OO 

16*18 


6  'I? 


14*17 


+  o*ooo3 
—  "oooS 


—  -0004 


-f.  0*0008 
—  *ooi3 


—  -0005 


+  -0031 


+  0*0080 

—  '0211 


■0070 


*oo62 


+  *o439 


+  0*0080 

—  -02 1 1 


*oo62 


+   '0439 


10  'oo 
i6*iS 


14*00 


6  17 


14*17 


+  o'ooo8 

—  *ooi3 

—  *ooo5 


4 
i3 


o*ooo3   Q-oooS  I  2  *5o 
■0002    'oooS  i   I  *24 


4    'ooo3 


—  *ooio'   5 


•00  3 1 


27 


•oooS  I  3  ■  5o 


*ocoi  I   'oce?  I   1  23 


*ooo3  '   "0008  I  o  *52 


(  12  ) 

Abstract  of  Magn 

ETic  Storms 

DECLINATION  MAGNET. 

HOEIZONTA 

1  , 

Month 

AXD 

Times  of 

Length 

Mean 

Equiva- 
lent in 

Ag 

n-cgate 

Algebi-aic 
Sum  of 

Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 

Moan 

Period 

of 

Times  of 

Length 

Mean 

Aggrcgat 

Hat. 

BoginninR 

of  the 

Disturb- 

Terras of 
Hori- 
zontal 
Force. 

Disturb- 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

Terms  of 
Hori- 
zontal 

Begiuning 

of  the 

Disturb- 

Distiu-b- 

aud  End  of 

Wave  in 

ance 

ance  by 

ance  in 

Irregu- 

Irregu- 

Irregu- 

and End  of 

Wave  in 

ance 

ance 

Wave. 

Time. 

by  -Wave. 

Wave. 

the  Day 
or  Days. 

Hours. 

ance. 

larities. 

larity. 

Porce. 

larity. 

Wave. 

Time. 

by  Wave. 

by  Wave 

1846. 
Jla y     I z 

.       „,         h       ,n 

'■ 

/ 

h 

' 

h 

h      m         h      in 

h 

4.    0—  6.  14 

2-23 

-1-    2  -o 

+  o-ooo6 

4- 0-001 3 

2 

1-3 

0-0004 

I  ^12 

4.    2 —  6.  48 

2  77 

-1- 0-0010 

■1-  0-002S 

6.  14 — 12.    2 

5  80 

-   2-3 

—   -0007 

— 

-0041 

—  0-0009 

1000 

—  o-oooi 

9 

4-6 

•001 3 

0  64 

6.48  — 14.     2 

7-23 

— 

■OOIO 

—    -0075 

12.    2 — 14.    0 

1-97 

+    3-5 

+    -ooio 

+ 

-0019 

2 

5-9 

-0017 

0-99 

July      1 1 

1 

0.     2—    2.33 
2.33—10.      2 

2-52 

7-48 

-1- 

-000  5 
-0014 

+    "ooi: 
—   -oioi 

Aug.       6 

12.    0 — 15.  25   ; 

3-42 

+  10-2 

-t-    -0030 

+ 

-0102 

4 

3-4 

•0010 

086 

12.      2— 16.  5l 

4-82 

-i- 

-0010 

-r    -004! 

i5.  25 — 20.  23 

4-97 

-    3-9 

—   -001 1 

— 

-oo55 

+    -0099 

11-86 

+    -0008 

II 

2  -0 

-0006 

0  -45 

16.  51-23.  55 

7-07 

— 

-0012 

-    ^008; 

20.  23-23.  5i 

3-47 

+    5-1 

+    -001 5 

-1- 

-oo52 

•7 

1  -3 

-0004 

0  -20 

..          7 

0.    0 — 22.    0 

22  -oo 

+   4-5 

+    -001 3 

+ 

-0286 

+    -0286     22-00 

-f    -0013 

64 

I  -I 

•ooo3 

0  -34 

0.    2—2.  27 
2.27—  3.  33 
3.33—  3.57 
3.57-14.    2 

2-42 

I  •lo 

0  ^40 

10  -08 

+ 
+ 

■0012 
■0002 

■OOOI 

■000  3 

—    '002; 

+    ■000: 

■000c 

+    ■oo3( 

14.    2—19.    2 

5 -00 

— 

■0004 

—     ^0020 

19.    2 — 20.  59 

1-95 

-1- 

■ooo3 

+    "ooot 

21.    0 — 22.    2 

i-o3 

— 

■0002 

—   -ooo; 

24 

8,    0  —  14.25 

6  -42 

-    3-9 

—    -co  1 1 

— 

-0070 

3 

3-9 

•OOII 

2-14 

10.    2—22.    2 

12  -00 

■000  3 

-   -ooSf 

14.  25 — 15.  39 

I  -23 

+    0-5 

+    -oooi 

+ 

•OOOI 

—    -0107 

14-00 

—    -0008 

2 

2-4 

•0007 

0  -62 

i5.  39 — 22.    0 

6-35 

—    2-0 

—   -0006 

- 

-00  3  8 

4 

2-3 

•0007 

1-59 

„       ^5 

0.    0 — 16.    0  ; 

16  00 

—   2-1 

—    -0006 

— 

-0096  ;—    -0096 

16  -00 

—   -0006 

5 

2-3 

-0007 

3-20 

0.    2 —  5.    7 

5 -08 

■r 

•0007 

-1-    ■oo3f 

5.    7 — 10.    2 

4-92 

— 

■0002 

—    ■ooic 

10.    2 — 16.    2 

6  00 

+ 

-0004 

-1-    ^002^ 

.,       2S 

8.    0—13.45 

5-75 

-4-4 

—   -ooi3 

_ 

■0075 

II 

2-3 

•0007 

0-52 

S.    2—10.34 

2-53 

_ 

-000  3 

—   ■oooi 

13.45—16.    I 

2 '27     +48 

+    -0014 

+ 

•oo32 

-   -ooSS 

8-77 

—   -0007 

7 

2-7 

•0008 

0-32 

10.  34 — 10.  38 

0  -07 

-1- 

-0002 

■000c 

16.    I — 16.46 

075 

-    6-9 

—   -0020 

— 

-001 5 

10 

0-7 

-0002 

0-88 

10.  38 — 16.  46 

j     6-i3 

— 

•OOII 

—  ^006; 

Sept.       4 

8.    0—13.29 
i3.  29  —  23.  5i   I 

5-48 
10-37 

-    3-4 
■1-4-8 

—    -ooio 

+  -0014 

+ 

-oo5S 
-0146 

+    -0091 

15-85 

+    -0006 

4 
22 

4  9 
19 

•0014 
•0006 

1-37 
0-49 

8.    2 — 11.24 
1 1.  24 — 2  3.  49 

3-37 
12-42 

+ 

•0006 

■OOII 

+   ■002c 
-    -oUC 

5 

0.    0—  3.  57 

3-95 

-h    6-8 

+     -0020 

+ 

-0079  j 

20 

1  "4 

•0004 

0  -20 

0.    2 —  2.    I 

1-98 

_ 

•0014 

—    ■oozS 

3.57—  6.52 

2  '92    —    2  -o 
2  '60    +    3  'o 

—     -0006 

_ 

-0018  1             ,, 
-0023!+   ■°°56 

2 

9-3 

•0027 

I   -46 

2.    1—  6.  52 

4-85 

-1- 

■0017 

+   ■008: 

6.  52—  9.28 

-t     -0009 

-1- 

12  -97 

-1-    -0004 

4 

3-7 

0011 

0-65 

6.52-12.58 

6  -10 

— 

•0019 

—   -oiu 

9.  28- 12.  58 

3 -50    -    2-8 

—     -0008 

— 

-0028 

6 

4 '4 

-00 1 3 

0-58 

„       10 

10.    0 — 17.    0 
17.    0—23.  52 

7-00  '—   4-6 
6-87   ;+    4-8 

—   -0013 
-1-    -0014 

+ 

-0091 
-0096 

+   -ooo5 

13-87 

•0000 

3 
3 

2-3 
3-3 

-0007 

•OOIO 

2-33 
2-29 

10.    2— 15.  3i 
i5.  3i — 20.    4 

'     5-48 
4-55 

+ 

■ooo5 
■0002 

+    ■002- 
—    ■000c 

20.    4 — 23.  5o 

3-77 

+ 

•000  3 

+     ■OOII 

,.       >i 

0.    o_  3.53 

3-88 

-1-    5-6 

+    -0016 

+ 

•0062 

7 

2  -I 

-0006 

0-55 

0.    2 —  5.  14 

5-20 

_ 

■0008 

—    ■0042 

3.  53—  8.47 

4-90 

-i3  -2  i—   -oo38 

— 

-0186 

8 

6-9 

-0020 

0  -61 

5.  14-   6.  36 

1-37 

+ 

■0014 

+    ■ooit 

8.47—18.  18 

9-52 

+    I  -8 

+    -ooo5 

-1- 

-0048 

—   -oo3o  t  23  -80 

—     -OOOI 

7 

3-9 

■0011 

1-36 

6.36—  8.37 

2  -02 

— 

■ooo5 

—     ■OOIC 

18.  iS— 18.  39 

0-35 

—     0  -2 

—   -0001 

-0000 

I 

0-5 

■OOOI 

0-35 

8.  37-11.28 

2-85 

+ 

•0007 

+     ■002C 

18.  39—23.48 

'  5-i5 

+    3-1 

-1-    -0009 

-1- 

-0046 

5 

I  -8 

-ooo5 

I  -o3 

11.  28—23.48 

12-33 

— 

■OOII 

-  ^013; 

„          21 

4.    0— iS.  38 
18.  38—23.52 

14-63 
5-23 

-9-0 
-H     6-2 

—   -0026 
+    -0018 

+ 

•°^^°  -   -0286 
■0094 

19  -86 

—   -0014 

20 
3 

2-3 

3-6 

-0007 

•OOIO 

0-73 
1  74 

4.  2—  8.    8 

5.  S-  8.52 

8.52—23.52 

4-10 

1     073 
15-00 

+ 

■ooo3 
■0012 
■0012 

—  ■OOI5 

+    ■000c 

-  ■oiSc 

>»                    —  — 

0.    0 —  3.  26 

3-43     +    5-5 

-1-    *oo  1 6 

+ 

-oo55 

25 

2  -2 

-0006 

0-I4 

0.    2 —   I.    2 

I  -00 

— 

■oo32 

—     ^0032 

3.  26—  4.    3 

0  -63  !—   0  -7 

—   -0002 

— 

-OOOI  j 

2 

3-8 

-OOII 

o-3i 

I.    2—  5.    2 

4  -00 

+ 

■001 5 

+    ■006c 

4.    3—  5.35 
5.35—  5.54 

1  -53 

0-32 

+     3-9 
-   o-S 

+    -001 1 

—     -OOOI 

-t- 

■°°'7   -   -0,58 
•0000 

13-99 

—   -ooii 

!     10 

1       2 

5-0 
2-5 

-001 5 
-0007 

o-i5 
0  -16 

5.    2—14.    2 

9  -00 

— 

■0037 

—   ■o335 

5.54-  7- 18 

1  -40 

-f    6-3 

+  -0018 

+ 

-0025 

5 

10  -6 

•oo3i 

0-28 

7.  19— 14.    0 

6-68 

-i3-2 

-   -oo38 

— 

-0254  1 

24 

3-9 

-OOII 

0-28 

Oct.        2 

4.    0 — 10.    0 

1  6  -oo 

-   8-8 

—   -0026 

- 

-oi55   —   -oi56 

6  -oo 

—   -0026 

8 

3-8 

-OOII 

0-75 

4.    2  — 10.    2 

6  -oo 

- 

•0017 

—     -0102 

7 

6.    0-16,48 

10  -So 

-    5-9 

—   -0017 

. 

■°'*^!-  -0073 
-01 1 1           ' 

17-73 

12 

5-5 

•0016 

0  -90 

6.    2— 15.  5i 

9-82 

_ 

•0024 

-   -0236 

16.  48 23.  44 

6-93 

+    5-4 

+    -0016 

+ 

—    -0004 

i3 

4-0 

-0012 

0-53 

i5.  5i — 16.  42 

0-85 

+ 

•0008 

-1-   -0007 

1 

16.  42 23.  44 

j     7 -03 

— 

•0040 

-  -0280 

8 

0.    0 —  3.  14 

3-23 

-1-9-4 

+    -0027 

^ 

•00S7 

12 

1-6 

•ooo5 

0-27 

0.  i3—  3.    7 

2  -90 

_ 

•0016 

—   ■0046 

3.  .4-  3.47 

0-55 

-    1-6 

—   *ooo5 

— 

-ooo3 

3 

5-3 

•001 5 

o-i8 

3.    7—  3.38 

0-52 

-1- 

■0008 

-1-  ^0004 

3.47—  4-53 

I  -10 

-*-    3-5 

+     -OOIO 

+ 

•0011    -1-    -oo59 

12  -00 

-1-   -oooS 

5 

2  -2 

•0006 

0  -22 

3.  38-12.    2 

8-40 

— 

■0022 

-  -0185 

4.53—  8.    2 

3-i5 

-   6-6 

—   -0019 

_ 

-0060 

7 

3-6 

-OOIO 

0  -45 

8.    2—12.    0 

3-97 

-i-     2  -I 

+    -0006 

+ 

-0024 

2 

I  -0 

-ooo3 

I  -99 

Nov.     z6 

i.5o—  7.    4 
7.    4 — 18.    0 

5-23 
10-93 

+    5-6 
-4-9 

+    -0016 
—   -0014 

+ 

-0084 
-oi53 

—    -0069 

i6-i6 

—  -0004 

II 

17 

3-2 
3-1 

_  -0009 
•0009 

0-48 
0  -64 

I.  52 — 10.  17 
10.  17 — 10.  34 
10.  34—16.  3i 

8-42 
0-28 
5-95 

+ 

■0022 
•0002 
■0016 

-  ■oiSS 

-1-    ■oooi 

—  ^0095 

])ec.      z3 

4.    0—14.    0 

10  -00 

-   5-5 

—   -0016 

— 

-0160 

—    -0160 

10  -00 

—  -0016 

12 

4  7 

•0014 

oS3 

4.    2-14.    2 

10  -00 

+ 

■0017 

+    ^0170 

OBSERVED   AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    FROM    1841    To    18.57. 


(1.3  ) 


5ECE  MAGNET. 


Sinn  of 

DUturb- 
aiici-  in 
10  lia.vor 
Da.vs. 


-0"0044 


Sum 

of 

Hours. 


Mean 
Disturb- 
ance. 


Num-  I    Mean 
ber  of  I  Value  of 
Irregu-j  Irregu- 
larities,   larity. 


lo  'oo  ;  — 0'0004 


•0092  10 '00  1—  "0009 
■0037  1  II  'Sg  |—  -0003 


-  •ooi3 


-  *oo36  I  12  "oo  —  'ooo3 


12 

6 
29 

21 

5 
2 
4 
4 
i3 
6 


I-  'ooSo  16 'OO  '+    '0003  I   I 


■0075   8  '73  —  '0009    I 
17 


-  "01 16  1 5  "79  —  '0007 


^7 


-  "0062  12*93  —  *ooo5  ,   16 

i'        8 


•0029  I   i3  "So 


!    II 

'       4 
■014S  I   23*77   i"~    '0006  4 


-   *oi83     i9*S3 


*o3o5  I   14  *oo 


6  *oo 


*ooo9 


3 

4 

II 

3 

27 
29 


*o5o9 


■0227 


*o279 
*oi70 


17*70 


14*65 


*O0I7  ; 


■0029  ':  2 

16 

7 

—   "0019         6 

16 


0*001 1 
•    *ooo8 

*oo37 
*ooo9 

■0C07 
*ooo5 

■0006 
*ooo5 
■000 1 
•0010 
■0008 
■0004 
•ooo5 

*ooo6 


■0008 
•001 3 
■001 3 

■0008 
*ooi3 
■0007 

*ooo6 
*ooo5 

•0007 
*ooo7 
*ooii 


•0023 
•001 S 
*ooo5 


Mean 
Period  of 
Irregu- 
larity. 


o  *92 

o  "60 


1  -26 

O  *62 

o*8o 

O  *24 

O     12 

O  *22 

0  "20 

2  -52 

1  *25 
0*l5 

0  *I7 

1  *33 


5-o8 
4*92 
2  *oo 


o  '42 

0  '07 
0-36 

1  -69 

o  '46 

o  *i6 
o*3o 
o  '76 


5*48 
4-55 
o*94 


•001  s 

0 

•47 

■001 5 

0 

•34 

*ooo8 

0 

*5i 

•0020 

I 

■43 

•0008 

I 

■23 

•000  5 
"0007 
■001 1 


1*37 
0*18 
I  36 


"0014  0*33 
*ooio  o  *i  5 
•001 3  :  o*3i 


—  0019 


+  *ooi7 


23 

4 
9 


■0009 

•0016 
*ooi3 
*ooo7 

•00 1  2 
*ooo9 
■0007 


*ooo7 
■0007 
•001 3 

•00  iS 


0*55 

0*98 
o  "42 
0*44 

o  *4i 
o  *o9 
0*53 


0*37 

0  *I4 

1  *49 


VERTICAL  FORCE  MAGNET. 


Times  of 

Beginning 

anil  End  of 

"Wave. 


3.  58—  7.54 
7.  54—13.  58 

o.    2—  3.25 


1 1.  58 — 17.  20 

17.20—23.55 


o.  5 —  4.  52 
4.  52 — 12.  10 
12.  10— 21.58 


Length 
of  the 

"Wave  in 
Time. 


3*93 
6  -07 

3*38 


5*37 
6*58 


4*78 
7 -30 
9  -80 


Mean 
Disturb- 
ance by 

"Wave. 


-I-  0*0004 
—   *ooo5 


—  *ooo5 

—  "0006 
-I-  *ooo4 

+  -0003 

—  "0002 
+  '0002 


Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 


Aggregate 
Disturb- 
ance by 
"Wave, 


Algebraic 

Sum  of 
Afrtcregate 
.  Disturb- 
ance in 
the  Day  on  Hours. 

Days,     I 


Sum 
of 


Mean 
Disturb- 


+  0*0010 

—  •ooi3 

—  ■ooi3 

—  *ooi5 

+  *0OI0 

+  "0008 

—  "ooo5 
+  '000  5 


-  0*0039 

-  *oo79 

-  -0044 

-  'ooSi 

■  *oo66 

■  -0038 

-  -0036 
*oo49 


7.5s — 23.58       16*00    —   *ooo4  —   'ooio'—   *oi6o 


14*17 


16  'oo 


1.4S— 15.  58 
7.  58—16.46 
7.58—23.58 


o.  38—  9.  58 
9.  58—12.  58 


9.  58-23.58 


o.  7—13.45 
13.45 — 16.  4 
16.    4 — 23.  48 


3.  58—23.  58 


o.    4—  8.    8  :•     g-o6 
8.    8—13.58  [i     5*83 


3.  58—  9.  58  ,      6  -oo 


5.  58—23.  58 


—  0*0040 

—  •0044 

—  '0015 

-I-    ■oo5i 

—  '0160 


14*17 


—    *ooo5 


■0002  [—   "oooS  —    -0071   —   '0071 

I 
*8o    —   -oooS   —    *ooi3,—   *oii4  —   "0114!     8 -So  ,—   '0013 


-  0*0004 


—    -0013 


3*38 


II   95 


21    88     +    *ooo2 


i6  *oo  '— -   'ooio 


Num-      Mean 


ber  of 
Irregu- 
larities. 


Value  of 
Irregu- 
larity. 


7 
I 

I   7 


0*000  3 
*ooo5 


•ooo3 
■000  3 

*0002 

*oooi 

"OOII 
■OOC2 


Equiva- 
lent in 


Mean 


Terms  of  (Period  of 
Hori- 


zontal 
Force. 


Irregu- 
larity. 


+  '0005  -I-  '0013  +    -0208 


9*33  j+  *ooi2j+  'ooSij-H  *o289 
3*00  '—  *ooo2l—  'oooS  —  *ooi5 


14  "oo 


i3*63 
2  '32 

773 


-I-  '0004 


+   •0140 


+  -0208 


+  '0274 


+    *oi4o 


-f-  *ooo6  -f  *ooi5  +  "0204 

—  *ooo2  —  *ooo5  —  *ooi2]-t-  "0292 

-H  *ooo5  +  *ooi3  -f  'oioo 


*0002  —  'oooS 


—  *oioo  —  *oioo 


■0021  +    -0054  +  -0435 
*ooi4  —  "0036  j—  *o2io 


o.  13—11.  58 


I.  4S —  9.  5o 
9.  50—17.  58 


3.  58—10.  10 
10.  10— 13.  58 


II  75 


-I-  '0004 


-I-  *oo3o 


8  -03  +    -oooS 
8  -iS  —  -oooS 


6  "20 

3*80 


+  '0006 

—  "0002 


+  -0077 


-I-  -0013 
—  -0013 


•001 5 

*ooo5 


+    "0060 
-  -0378 


■0905 


+    -0104 
—  -0106 


+  -0093  L 

—  *ooi9 


+  "0225 


+    "0060 

-  -0378 


+    -ogoS  II  75 


16*00  +    *ooi3 


12  *33 


14  *oo 


23  -68 


13-89 


6  *oo 
18  'OO 


"000  3 

*ooo6 


—  -oooS 


+  "0016 


i6-i6 


•0074  10  *00 


+     'OOIO 
—  *002I 


20 

8 


+  -0077    5 


-I-  -0007 


■000  3 
■000  3 


*0002 

■0006 


■0006 
•000  3 


■C002 
•ooo3 


0*0008 
•00 1 3 

•0008 

•0008 
•ooo5 

•ooo3 
•0028 
*ooo5 


3*93 

2  *02 
0*48 

2  *69 

I  *32 

0*68 
7 -30 
I  '40 


•0001    "0003  '  3  *2o 


ooo3  '   *ooo8 


7  ■°9 


•coo3    'oooS  [  2  *93 


*ooo5 


■001 3 
■ooi5 


3  I  '0003  I   -0008 


7 

*ooo5 

•001 3 

I   95 

I 

*oooo 

•0000 

2-32 

4 

•ooo3 

•0008 

1*93 

1  -56 
3  "OO 


4*67 


■0008 
■0008 


"oooS 
•00 1 5 


•oop5 


■001 5 
■0008 


*ooo5 
*ooo8 


2*86 


o  "40 
0*73 


2  *00 

6  *oo 


2*35 


2  'OI 

2  *71 


I  *o3 
3  *8o 


14 


Abstract  of  Magnetic  Storjis 


JIOHTII 
ASD 
DAT. 


1S47. 

Peb.      24 


Mar. 


DECLINATION   MAGNET. 


Times  of 

Beiiiniun? 

mid  End  of 

AVave. 


j 

Leiifrth 

Mean 

of  the 

Disturb- 

Wave in 

ance 

Time. 

by  Wave. 

1) 

Equiva- 
lent in 

Terras  of 
Hori- 
zontal 
Force. 


Aggregate 
Disturb- 
ance by 
Wave. 


I 


Algebraic 
Sum  of 

Aggregate 
Disturb- 
ance in 
the  Day 
or  Days. 


19 


April 


May 


June     24 


July 
Sept. 


26 


27 


Oct. 


0.  O I.   32 

1.  52 JO.     o 

4.  o—  7.  3i 
7.  3i —  7.  5o 
7.  5o —  9.  3i 
9.  3i  — 12.    o 

o.    o —  4.  48 

4.49—  5.41 

5.41—  6.  16 

6.  16 —  9.  17 

9.  17 — 10.    6 

10.    7 — 15.    2 

i5.    2 — 16.29 

16.  29 — 16.  5 1 

16.  5i — so.    o 


4.      O — 17 


S-i3   I- 


■52 
•32 
■68 


4  ■So 
0-87 
0-58 
3  ■OS 
0-82 
4-92 
1-45 
0-37 
3-i5 

3  00 


+  X7 

-  3  -5 
+  6  ■o 

-  4'3 

+  4'6 

-  I  -6 
+  2  'o 
-i8-8 

+  2-5 

-  3-6 
4-  5-1 
-io^5 
+  1-8 


A.,  o —  6.  36 
6.37—  8.  3 
8.     3—10.    o 


5-—  8.    o 


■60  I  +    2  -I 


1-43 
1-95 

8  -oo 


4  'oS 


-    I  '7 
+    o  -I 


+  14-8 


9-3 


2.  2  j- 

2.  25- 

3.  37- 
6.    2- 

S-    7- 
9.  19- 

10.  1 5- 

11.  o- 
II.  1 3- 

14.    o- 

22.  17- 


o.  o- 
5.  3-- 
S.  I  y- 


-  2.23 

-  2.24 

-  3.  37 

-  6.    2 

-  S.    7 

-  9'  19 
-10.  i5 
-I  I.  o 
-11.  iS 
-i8.    o 


-22.  1/ 

-23.  22 
■23.49 


5.37 

8.  19 


I  6 


•42 
•oS 
■20 
■93 
•75 
■3o 
■70 


8  28 
I  -oS 
o  ^45 

5-62 


.  o  —  21.  41 
.42—22.  4 
.  5 — 22.  II 
. II  —  2  3 .  49 


o.  26- 

0.  35- 

1.  32- 

1.47- 

2.  23- 

5.  27  ■ 

6.  20- 
7-  3- 
8.53- 


■  O.  25 

o.  35 

■  1.32 

-  1-47 
•  2.  22 

■  5.26 

-  6.  20 

-  7-  3 

-  8.  52 

'12.  O 


3-68 
o  37 

0  'lO 

1  -63 


•72 


-23.  57  I  I  ■95 


6.  o— 15.  39  I  9  ^65  |—  4^8 
15.39  —  22.  o   6-35  1+  4-9 


2-38  -17 

+  O  '2 

-  6-7 
+  27-8 

-  6-7 

■i-  4'I 

-  20  -o 

+  2-8 

-  0-3 
+  5^3 

-  6-7 
+  0-8 

-  3-6 

+  I  -I 
1  '70  j—  3  'I 
;  -68  ;  +  3-2 


-0-4 
+  6-3 

-  3-2 
+  6-6 

-  I  •! 

+  0^3 

-  3-8 

+  2-1 

^47 
+  12-8 
-■3-5 
+  8-2 
-8-2 
+  3  -6 

-  4'4 


+  o"ooi5 

— 

■0024 

+ 

■0025 

— 

•0010 

+ 

•0017 

— 

•00 1 3 

+ 

•00 1 3 

— 

•ooo5 

+ 

•0006 

- 

•oo55 

+ 

•0007 

— 

■0010 

+ 

■00 1 5 

— 

■oo3i 

+ 

■ooo5 

- 

■oo3o 

■0014 

+ 

•0014 

+ 

•0006 

— 

■ooo5 

•0000 

+ 

■0043 

+ 

■0027 

■0049 

+ 

•0001 

— 

•0019 

+ 

■0081 

— 

■0019 

f 

•0012 

— 

•oo58 

+ 

■0008 

— 

■0001 

+ 

■001  5 

_ 

•0019 

+ 

•0002 

— 

•0010 

+ 

■ooo3 

— 

■0009 

+ 

■0009 



'OOOI 

+ 

■0018 

— 

•0009 

+ 

•0019 

_ 

•000  3 

+ 

"OOOI 

— 

•0011 

+ 

•0006 

— 

■0014 

+ 

■0037 

— 

•0010 

+ 

■0024 

— 

■0024 

+ 

•0010 

-f  o'oozS 
■0195 


—  ©■oi67 


•0088 

■ooo3 ! 
•0029  I 
■oo32  I 

•0062 
•0004 
■ooo3 
■0166 
'0006 
■004.9 
•0022 
•001 1 
■0016 


-  -0135 
-h  '0089 

+  "0016 

—  '0012 
0000 


•O0S2 


•0240 


•0046 


■i-  "0004 


+  '0344  ■  +  '0344 


•OJO9  : 


•01  17 
"OOOO 
•O023 
■0196 
"0040 
•0014 
■0054 

*ooo6 
•0000 

"OIOO 


•0109 


—  -01 57 

+      "0002 

—  '0004 


■0159 


+  •0017  I 
—  "0024  \  T  'oooS 
■ooi5  : 


—  '0004 
+  "0007 

—  •QOOI  I 

-i-  -ooBi  I 


■oo33 


OOOI  I 

0000 

OOIO 

0002 ! 

'0008  ! 

<,„3,+  •°°9'  "-94 

0009 
0017 

■0044  ■ 

'od3i  \ 
Observations  stopped  for  10  hours. 
—   "0013  .—    '0025  I—   -0025  I    I  "95 


Sum 

of 
Hours. 


Mean 
Disturb- 
ance. 


Num- 
ber of 
In-egu- 
larities. 


Mean 
Value  of 
In-egu- 

larity. 


Equiva- 
lent in 
Terms  of 
Hori- 
zontal 
Force. 


Mean 
Period 

of 
Irregu- 
larity. 


10  'CO  ,  —  o'ooi  7 


19-98 


•0006 


o  *oo    —    'OOJO 


16  'OO   —    "0003 


5  'qS  ,  +    •OOOI 


8  -oo   +    '0043 


4  'oS 


+    "0027 


[7-98 


57S 


+  -0005 


•0016 


+  "0006 


25 


10 
5 


i5 


37 

I 

16 

35 

19 
6 

12 
6 
3 

i3 

7 
2 
3 

9 

4 
3 


'7       0"0002 
■5  'OOIO 


I  -6 

II  -4 

4-8 

61 


4-1 
3-6 

3-4 

i5-6 

6-3 

2^5 

7 '7 
8-2 
3-3 


3^3 
5-2 


4-0 
5-0 

3-6 
3-9 
3-7 

3-5 
6^o 
0-7 

2-3 

2  •! 


■000  5 
■oo33 
■0014 
■0018 

■0012 

•OOIO 

■0010 
•0045 
•0018 
•0007 
•0022 
•0024 

•OOIO 


4^9       "0014 


I   i  '0004 

5  ^8  ^0017 

o  '5  •OOOI 

5  •o  ,    -ooiS 


5-3  I    -ooiS 


•OOIO 

•001 5 


•001 1 
•ooo3 
■0016 
•0026 
■ooi5 
■0004 
•0029 
■0034 
■0012 
■ooi5 

■OOIO 

■00 1 1 

■QOII 

■OOIO 
■0017 


•0007 
•0006 


O  "21 

074 


•"4 
■16 


•17 
•49 


o  ■Go 


■19 

■5o 


o  ^70 
©■48 

O  '12 

o  ^39 


0^53 


079 

2  '60 
o^iS 
o65 


I  ■ss 


I  -35 


o  ■qG 
o  ^02 
o  ^07 
o  ^07 

O  'I  I 
O    20 

©■o8 
o  ■  IZ 
o   10 

0  ^52 

1  iS 
0-54 
o^i5 

062 
o^63 
0-56 

3^68 
o  •oS 


2 

7-4 

•0022 

0  *o5 

'5 

2^6 

•oooS 

0  ■ii 

' 

I   3 

•0004 

0  ^42 

2 

3^o 

•0009 

0  ^07 

7 

27 

•0008 

o^i3 

2 

1-6 

•ooo5 

o^i3 

+    '0008 

5 

5-9 

4-3 

•0017 
•001 3 

0  12 

39 

o^oS 

7 

3^2 

•0009  j 

o^i3 

7 

6-1 

•ooiS   ! 

0  ■10 

II 

5^o 

•00 1 5  j 

0  •16 

5 

8-6 

•0025 

i 

0  ^62 

—    -ooiS 

3 

i^S 

•ooo5  1 

o^65 

HORIZONTAL 


Times  of 

Beginning 

and  End  of 

Wave. 


Lengtli 
of  the 

Wave  in 
Time. 


Mean 
Disturb- 
ance 
by  Wave. 


h       m  h       ni 

O.      2 10.     2  10  "OO      — OOOII 


4.      2—    7.  II 
7.    I  I 12.      2 


4-    ^—  9-  4^ 

9.  42 — 10.    is 

10.    8 — 12.    2 

6.    2—  9.44 
9.  44 — 22.    2 

4.    2—9.  3o 


14.    2-17.46 
17.46 — 22.    2 


12.    2 — 16.    2 

0.  2 I.  23 

1.  24 —  3.  16 
3.  16—  3.48 
3.  48-  6.  39 
6.  39 — iS.    2 


14.    2— 2J.49 


3i5 

4^85 


o.    2—  5.  i3         5  •18 
5.  1 3— 20.    2  !    14  •Sz 


+    ^0019 
—   ^0022 


Aggregate 
Disturb- 
ance 
by  'Wave. 


■0060 
•0107 


+    •ooi 1    +    ^0057 
—    •0061    —    ^0903 


5  ^67    —    ■ooii 

0  ^43     +    •oooG 

1  •go  I—    -OOOI 


3  '70 
12  ^30 


373 
4 '27 


4"oo 

1-35 
1-87 
o^53 
2^85 
II  ^38 


iS.    2—23.  3i    I     5-48 
23.  3i — 23.  49  /     o  'So 


a.    2 —  2.  49  2  ^78 

2.  5o —  7.  26  j  4  -60 

7.  26 — 12.    2  I  4  -60 

22.    3--23.  57  I  I  •go 


•oooj 
•0041 


5  ^47  I—   •oozz 


+    •ooii 
—   •OOI 7 


—  ^0062 
+  ■oooS 

—  •ooos 

+  -0011 

—  ^0504 

—  ■oiso 


+    ^0041 
—    ■0073 


Values  iusufEcient 


-    -0088 


■o352 


•0026  —  ^0035 

•01 32!+  ■0247 

•0048  1—  ^0025 

•o3o7  j  +  -0875 

•00641—  ^0730 


9  ^78    '—     -OOAI 


10  'OO  i  ^   ^0030 


-    ^0074 

+     •OOII 


—  •0034 
+  ^0047 

-  ^0055 


•0401 


—   ^0406 
+    ^0003 


—  •oogS 
+    ^0216 

-  ^0253 
Observations 

0016   —   ■oo3o 


OBSERVED   AT   THE    ROY.\L    OBSERVATORY,    GrEENWKH.    FROJi    184-1    TO    lN.')7. 


r  1.5) 


FORCE  MAGNET. 


'  Algebraic 
Sum  of 
1  Aggregate 
Disturb- 
ance in 
the  Day  or 
Days. 

Sum 

of 

Hours. 

Mean 
Disturb-  1 

1 

Num- 
ber of 
Irregu- 
larities. 

Mean 
Value  of 
Irregu- 
larity. 

Mean 
Period  of 
Irregu- 
larity. 

1     X 

h 

—  O'OIIO       lO '00 

i 

—  o-ooii 

15 

o'oco7 

0  -67 

-   -0047 

8-00 

—    "0006 

23 

20 

•0006 
•00 1 2 

0  -14 
0  -24 

-  -0346 

20  -OO 

—   -0042 

4 

32 

•0009 
•00 1 5 

I -30 
0-48 

—  'ooei 

8-00 

—   -oooS 

II 

2 

5 

•ooo5 

•0023 

•0027 

0-52 

0-22 

0-38 

-   -0493 

16  'OO 

—   -0031 

4 
t8 

•0018 

•001 3 

0-93 
0-68 

—   -0120 

5-47 

—     -0022 

g 

•0012 

0-68 

—    -0032       8  -OO 

—   -0004 

I 
3 

•0001 
•001 5 

3.73 
1-42 

for  Reduction. 

;-  -0352 

4'oo 

-  -0088 

S 

•C017 

0  -So 

.    -0332 

I-   98 

+    -ooiS 

9 

40 

4 

23 
52 

•0007 
•0028 
■0020 
■0047 
•0018 

o-i5 
0  -oS 
o-i3 

0-I2 
0  -22 

|—  "0401  i     9 '78    —   -0041  i|     i5 

I  i| 

ji 


I—   -0403  1      5  78  .—    -0070 


—  -0132  •  11-98  ■—   -con       43 
11  18 

stopped  for  I  o  hours.  j 

I—  '0030      I  '90    —   '0016 


•0009  '•    0-65 


■coio  ,    o  -83 


■0014       o  ■19 

•0012    '      O  -JO 


■0025  0'23 
■001  g  I  o  •!  r 
■001 5  '    0-26 


'0021 


I  '90 


VERTICAL  PORCE  MAGNET. 

Times  of 

length 

Mean 

Equiva- 
lent in 

1  Algebi-aie 
Aggregate!    Sum  of 

Sum 

JleAu 

Num- 

Mean 

Equiva- 
lent in 
Terms  of 

ilean 

Beginning 

of  the 

Disturb- 

Terms of 
Hori- 
zontal 
Force. 

Disturb-  lAgf-gat-, 

of 

Disturb- 

ber of 

Value  of 

Period  ol 

and  End  of 
Wave. 

Wave  iu 
Time. 

ance  by 
Wave. 

ance  by   |    ance  in 
Wave.    |"-^»^yo'- 

Houi-3. 

ance. 

Irregu- 

lai-ities. 

Irregu- 
larity. 

Hori- 
zontal   1 
Force. 

Irregu- 
larity. 

h     ni          h     m 

ii 

h 

0.    5—  9.  58 

9-88  j  — o-oooi    —  o-ooo3 

1 

—  o-oo3o 

—  o-oo3o 

9-g8 

—  0-0003 

4 

0-0002 

0-0005 

2-47 

3.5s  — 11.58 

g-oo 

+    -oo3o 

H-    -0077 

+    -0616 

4-    -0616 

8  -OO 

+    -0078 

16 

-ooo3 

-0008 

0  -5o 

1.  48 —    9.  10 

9.  10—19.  58 

7-37 
10 -So 

;+    -001 3 

'-   -0037 

+    -oo33 
—   -0095 

+    -0243 
—   -1026 

-   -0783 

18-17 

—    -0043 

9 
iS 

•0004 
•ooo5 

■OOIO 

-00 1 3 

c-82 
0-72 

3.  58—11,  58 

1 
1 

8  '00 

+   -ooi3 

+   -oo33 

+   '0264 

+    -0264 

g-00 

-1-    -0033 

3 

■ooo5 

-00 1 3 

2  -67 

5.  58—  9.  26 
9.  26—21.58 

!      3-47 
12-53 

+   -0002 
—  -0006 

+   -oooS 
—   -ooiS 

+    -0017 
-   -0188 

—   -0171 

16  -00 

—     -0011 

2 
2 

•0002 
•0007 

■ooo5 
•00 1  g 

I  '74 
6-27 

3.58-  9.58 

.      ^■°° 

-H    -ooio 

+    -0026 

-1-    -oi56 

+   -oi56 

6  -00 

-H    -0026 

2 

■000  3 

•0008 

3  -00 

13.58—23.58 

JO -00 

—  -0004 

—     -OOIO 

—  -oioo 

—    -0100 

10-00 

—     -OOIO 

2 

■0002 

•ooo5 

5  -00 

Values  insufficient  for  Reduction. 

II.5S— 15.58 

!      4  -00 

—  -0045 

—   -0116  —   -0464 

—   -0464 

4 -co  —    -0116 

5 

-0006 

•001 5 

o-8o 

0.  59 —  9. 43 

9.43—17.58 

8-73 
8-25 

+    -oo38 
|—   -0020 

+   -0098 
—   -oo5i 

,+   -o856 
—  -0421 

+    -C43  5 

\     16-98 

+    -0026 

88 
3i 

i 

-0007 
•oooS 

1 

■00 1  g 
•0021 

o-io 
0-27 

13.58—22.16 
22.16-23.58 

8 -30 

170 

—   -0014 
+    -0009 

—   -oo36 
+    -0023 

-   -0299 
+   '°°''9 

i 

I 
—      -0260 

1 

10-00 

—   -0026 

6 

•0004 
-ooo3 

■OOIO 

-0008 

i^38 
0-57 

0.  14—  9.  58 

9-73   -1-    -0024 

+   -0062 

+   -0603 

+      -0603 

'      9-73 

+    -0062 

10 

-0008 

-0021 

0-97 

i:.58— 23.  58 

6  -00 

—   -0007 

—   -0018 

-   -0108 

-  -0108 

6  -00 

—   -0018 

1 
24 

-ooo3 

•ocoS 

o^25 

0.  22 — 10.    2 
10.    2—11.58 

9-67 
I  -93 

+    -0043 
—    -0017 

+     -GUI 
-     ■00.44 

+  •1073 
-  -0085 

+    -oggg 

II  -60 

+    -0085 

55 
3 

•ooo5 
-00 1 5 

•00 1 3 
■0039 

©■iS 
0  -64 

Obsersations  stopped  fo 

r  10  hours.             | 

21.58—23.58 

i 

2  -00 

+   -ooo3 

+    -ooog 

■i-    -0016, 

-(-    -0016 

2  -OO 

+    -0008  1 

1 

2 

1 

-0002 

1 

■ooo5 

J 

I   -GO 

Greenwich  Magnetical  and  Meteorological  Obsekvatioxs,  1862. 


Ii 
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Abstract  of  Magnetic  Storms 


Month 

DECLINATION   MAGNET. 

flOEIZONTAL 

1 
1 

Algebraic 
Sum  of 

1 

AND 

Times  of 

Length 

Mean 

Equiva- 
lent in 

Aggregate 

Sum 

Mean 

Num- 

Mean 

Equiva^ 
lout  in 

Mean 

Times  of 

Length 

Mean 

Aggi-egate 

Day. 

Beginning 

of  the 

Dlsturl)- 

Terms  of 
Hon- 
zoutal 

Disturb- 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Vahie  01 

Tei-ms  of 
Hori- 
zontal 

Period 
of 

Beginning 

of  the 

Disturb- 

Disturb-  1 

and  End  of 

Wave  in 

ance 

ance  by 

ance  in 

Irregu- 

In-egu- 

Irregu- 

and End  of 

Wave  in 

ance 

ance      1 

Wave. 

Time. 

by  Wave 

Force. 

Wave. 

the  Day 
or  Days. 

Hours. 

ance. 

larities 

larity. 

force. 

larity. 

Wave. 

Tune. 

by  Wave. 

by  Wave. 

i«47. 

h      m            h      m 

b 

' 

h 

/ 

h 

h     m            h     ..1 

h 

Oct.      24 

0.  14 ■    I.  24 

I -17 

+     1-2 

+  o-ooo3 

+  o'ooo3 

1 

2 

1-9 

o-ooo6 

0  -59 

0.  14 I.  21 

1  -12 

_ 

0-0001 

—  0-0001 

I.  24 —  9.    8 

773 

-II -3 

-   -0033 

-   -0255 

44 

6-6 

-0019 

0-17 

I.  21 I.  27 

Q-IO 

+ 

-0004 

-0000 

9.    8 —  9.40 

0-53 

+    17 

+    '0005 

+    -0003 

2 

6-4 

-0019 

0  -26 

I.  27 2.  11 

0-73 

— 

-0014 

—    -0010 

9.  40 — 10.  20 

0  '67 

-2-6 

—   *ooo8 

—   -0005 

+  0-OI37 

23-31 

+  0-0006 

3 

4-0 

-0012 

0  -22 

2.  II—    8.      I 

5-83 

+ 

'0040 

+    -0233 

10.  20 — 11.43 

1-38 

+  20  -o 

+   -0058 

-1-    -0080 

II 

II  -2 

•oo33 

0  -12 

8.    1—23.33 

i5-53 

— 

-0149 

—     -2310 

II.  43  —  13.40 

I -95 

-166 

—   -0048 

—   "0094 

II 

8  8 

-0026 

0-18 

13.40—23.33 

9-88 

+  14-1 

+    -0041 

+    '0405 

40 

4-0 

-0012 

0-25 

„             2S 

0.    0 —  2.    0 
2.    0—  3.    4 

2  -oo 
I  -07 

-   0-8 
+    I  -I 

—   '0002 
+    -0003 

—   -0004 
+    'oooi 

I 
3 

4-4 
3-8 

-001 3 

'OOII 

2  -00 

0-36 

0.    3 — 10.    2 

9-98 

- 

-001 5 

—   -oiSo 

3.    4—  4.    9 

I  -08 

-    1-3 

—    "0004 

—   -0004 

—   -0093 

10  -oo 

—    -0009 

3 

7-2 

•0021 

0-36 

4.    9—  4. 44 

0-58 

+    1-3 

+    '0004 

+    '0002 

2 

3-8 

-OOII 

0  '29 

4.44—10.    0 

5-27 

-   6-0 

—    '0017 

—   -0090 

II 

2-9 

•0008 

0-48 

Nov.     22 

4.    0-  7.  36 

3 -60 

+    6-7 

+    -0019 

+    -0068 

8 

2-8 

•0008 

0  -45 

4.    2—  9.  37 

5-58 

+ 

-0024 

+    -0134 

7.36-  7.53 

0-28 

-   2-5 

—    '0007 

—    '0002 

-      3 

4-9 

-0014 

0  -09 

9.37-18.    3 

8-43 

— 

-oo52 

-   -043  s 

7.53—  9.44 
9.45— 11.44 

1-85 
I  -98 

+    7-3 
-2-9 

+    -0021 
—    '0008 

+    -0038 
—   -0016 

+     '0120 

13-98 

+    -0009 

10 
8 

3-2 
3-5 

■0009 
-0010 

0-18 

0-25 

II.  44 — 16.  3o 

4  77 

+   47 

+    '0014 

-1-    -0067 

3 

II  -2 

-oo33 

1-59 

16.  JO — 18.    0 

I -50 

-7-9 

—     -002  3 

-   -0035 

2 

87 

•0025 

0-75 

Dee.     17 

1.57—  5.48 

3-85 

+  10-9 

+     -0032 

+     -0123 

i5 

5-2 

•ooi5 

0  -26 

I.  58—  6.  52 

4-90 

-1- 

•0029 

+    -0142 

5.48—  5.58 

0-17 

-   0-6 

—     -0002 

•0000 

2. 

1-8 

-ooo5 

0  -09 

6.52—23.58 

17  -10 

— 

-0024 

—   -0410 

5.58—  6.55 

0  -95 

+     2-2 

+    '0006 

4-    -0006 

14 

3-2 

-0009 

0  -07 

6.  56 —  7.    2 

0  -lo 

-   3-2 

—  -0009 

—   -oooi 

3 

14-8 

-0043 

o-o3 

7.    2—  7.23 

0-35 

+    3-6 

+     *OOIO 

+    -0003 

6 

9-8 

-0029 

0  -06 

7.23-  7-5i 
7.  5i—  9.15 

0-47 
1  "40 

-2-4 

+     6-2 

—    "0007 

-1-   -0018 

—   '000  3 

-1-     "0025 

+   -oiSy 

21     98 

+    -0007 

6 
9 

3-0 

4^9 

-0009 
-0014 

0-08 
0  -16 

9.15— 11.    7 

1-87 

-2-9 

—   -0008 

—   -0015 

8 

9-1 

-0026 

0-23 

II.    7 — 14.10 

3-o5 

+    6-3 

+    -ooiS 

-1-    -0055 

5 

7  9 

-0023 

0-61 

14.  10 — 15.  S9 

I  -82 

-5-3 

—   •ooi5 

—   -0027 

10 

5-3 

-00 1 5 

018 

16.    0 — 18.27 

2-45 

+    3-4 

-1-     'OOIO 

+    '0024 

4 

3-2 

•0009 

0  -61 

18.27—23.57 

5 -50 

-    19 

—   "0006 

-   -0033 

4 

2-6 

-0008 

1-38 

18 

0.    0 —  2.   4 

2-07 

+    2-3 

+    "0007 

+    -0014 

8 

2-7 

-0008 

0  -26 

0.    0 — 12.    3 

12  -o5 

_ 

-0016 

—   -0193 

2.  4—  3.    5 

3.  5—  3.58 

I  -02 
0-88 

-    1-5 

+    2-8 

—  -0004 
+   '0008 

—   -0004 
+    -0007 

—     "0120 

12-02 

—   -0010 

7 
10 

3-1 

2-1 

•0009 
-0006 

0  -14 
0  -09 

3.  59 — 12.    2 

8  05 

-   5-7 

—   '0017 

-   -0137 

4 

9-4 

•0027 

2  -01 

19 

1 3.  57 — 21.  II 
21.  12 — 23.  57 

7-23 
i-75 

4-  14-6 
—  i6-o 

+   '0042 

-  -0047 

+    '0304 
—    0129 

+  -0175 

9-98 

-1-    -0017 

44 

22 

4*9 
4-8 

-0014 
-0014 

0-16 
0  -13 

13.58—23.58 

10  -oo 

- 

-0091 

—   -0910  '. 

„        20 

0.    0 —  I.  35 

1-58 

-14-5 

—  -0042 

—   *oo66 

8 

5-5 

•0016 

0  -20 

0.    0 —  0.  24 

0  -40 

+ 

•001 5 

+    -0006 

1.35—  4-i5 

2-83 

+  i3  -2 

+    -0038 

-1-    -0108 

3o 

II -3 

■oo33 

0  09 

0.  24 —  I.  59 

1-58 

— 

•ooo5 

—    -000  S 

4.  25—  5.  32 

I  -12 

-17-1 

—   'ooSo 

—   -0056 

i3 

10  -1 

•0029 

0  -09 

1.59—  5-    1 

3-o3 

+ 

-0110 

+    -0333 

5   32—  6.  36 

1-07 

+   5-9 

+    -0017 

+    -0018 

9 

4-5 

-001 3 

0  -12 

5.    I—  5.29 

0-47 

— 

-oo56 

—   -0026 

6.  36— 10.  i5 
10.  iS — 10.  38 

3-65 
0-38 

—  10 -I 

+   0-5 

—   '0029 

+     'OOOI 

—   -0106 
•0000 

—     -0132 

18-01 

—    -0007 

23 

I 

11  -I 

5-8 

-oo32 
-0017 

0  -16 
0-38 

5.  29—  5.  59 
5.59—18.    3 

0  -50 
12  -07 

+ 

■0018 

-0074 

+    -0009  . 
-   -0895; 

10.  38 — 11.  57 

1-33 

-3-3 

—     -0010 

—   -0013 

4 

8-8 

-0026 

0-33 

II.  58— 12.    8 

0-17 

+    0  '4 

+    -coo  I 

■0000 

2 

3-3 

-0010 

0  -09 

12.    8—15.58 

3-83 

^   3-9 

—     'OOII 

—   '0042 

4 

41 

-0012 

0  -96 

15.59—18.    2 

2-oS 

+   4  'o 

+   •0012 

+     -0025 

3 

I -5 

•0004 

0-68 

1848. 

1 

Jan.      16 

0.  42—  4.  34 
4.  34 — 14.  52 

3 '87 
10 -30 

+    5-8 
-   3-8 

•fo'ooiy 
—   •0011 

+  o'oo66 
—  -0113 

—  o'oo47 

14-17 

—  o-ooo3 

S 
16 

9-3 
9-4 

0-0027 
■0027 

0-77 
0  -64 

3.47—14.    7 

10-33 

~" 

o-oo33_ 

—  00340 

„        28 

9.  40 — 20.    0 
20.    0 — 23.  42 

10 -33 
3 -70 

-   87 
+  4-6 

—     '0025 

+    '0013 

-  -0258 

+   -0048 

—     '0210 

14-03 

—  -00x5 

i3 

5 

S-4 
3-0 

■0024 
-0009 

0-79 
0-74 

4.45 — 12.  18 
12.  18 — 17.    0 
17.    0 — 19.25 
19.  25 — 23.  5i 

7-55 
4-70 
2-42 
4-43 

+ 
+ 

-0039 
-0014 
-0001 
-ooo3 

-1-    '0294^ 

-  -0066 
+    -oooi 

—  -001 3 

Feb.     20 

1. 10 —  4.45 

3-58 

+   2-5 

+    '0007 

+     -0025 

2 

S-6 

-0016 

1-79 

9.50—18.  S3 

9-05 



-0037 

-   -0335 

4.45—  8.  16 

3-52 

-    3-0 

—   "0009 

—    -0032 

6 

5-5 

•0016 

0  -59 

8. 16—  9.    1 

0-7S 

+   0-5 

+    -0001 

+     "OOOI 

I 

5-3 

-001 5 

0-75 

9.    I— 18.  16 

9-25 

-   9-3 

—   -0027 

—     -0250 

—  -0192 

22  -53 

—   -0009 

17 

5-1 

-001 5 

0  -54 

18.  16 — 22.46 

4  '50 

+    5-0 

+   '001 5 

+  -0068 

8 

6-7 

-0019 

0-56 

22.  46 23.  42 

0-93 

-   1-5 

—   '0004 

—    '0004 

t 

7  7 

-0022 

0  -93 

»        2' 

0.  3o—  8.    4 

7-57 

+    5-0 

+    -ooiS 

+  -0114 

i5 

10  -4 

-00  3  0 

0  -50 

0.  20 — 17.  5 1 

17-52 

_ 

-0047 

-   -0823 

8.    4— II.  35 

3-52 

-4-2 

—    -0012 

—  -0042 

16  -91 

+    -ooo3 

8 

14-3 

-0042 

0-44 

17.  51—21.56 

4-08 

+ 

-0027 

+    -Olio 

11.35— 14.54 

3-32 

+   4-3 

+    -0013 

+   -0043 

-1-   '0047 

5 

8-9 

•0026 

0-66 

21.56—23.    8 

1  -20 

— 

-0024 

—   -0029 

14-54—17.24 

z-So 

-9-2 

—   -0027 

—  -0068 

7 

i3-i 

-00  3  8 

0-36 

OBSERVED   AT   THE    ROYAL  OBSERVATORY,    GREENWICH,    FROM    tS41    T(>    1857. 
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FORCE  MAGNET. 

VERTICAL  FORCE  MAGNET. 

Algebraic 
Siuu  of 

Sum 

Mean 

Num- 

Mean 

Mean 

Times  of 

Length 

M«-  SIS' 

Aggregate 

Algehraic 
Sum  of 

Sum 

Meau 

Num- 

Mean 

Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 

Mean 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Value  of !  Period  ol 

Beginning 

of  the 

Disturb-     Terms  of 
''"■'"'^y        z^ntal 

Distm-b- 

Aprgregate 
Disturb- 

of 

Distiu-b- 

ber  of 

Value  of 

Period  0! 

ance  in 

Irregu- 

Irregu- 

Irregu- 

and End  of 

\  Wave  in 

auce  by 

ance  in 

Irregu- 

Irregu- 

Irregu- 

the Day  or 
Days. 

Horns. 

ance. 

larities 

larity. 

larity. 

■Wave. 

Time. 

Wave.         Force. 

Wave. 

the  Day  or 
Days. 

Hours. 

auce. 

larities 

larity. 

larity. 

h 

h 

h      m         h      m 

h 

h 

h 

I 

0-0023 

I  -12 

0.  14 —  8.  48 

8-57 

+  o'oo33 

+  ©•0085 

+  0^0728 

26 

0^0007 

O'ool8 

o33 

1       ^ 

•oo32 

0  ^©5 

8.  48  — 10.  10 

1-37 

—   ^0005 

—   ^0013 

—   -ooiS 

5 

•0009 

•0023 

o■^.^ 

-o-2o88 

s3-3i 

—  o"oo9o 

5 

■001 5 

o^i5 

10.  10 — 10.  24 

0^23 

+     "0002 

+    ^0005 

-1-    •oooi 

:     2 

■ooo5 

•001 3 

0  •ii 

*9 

■0014 

0  ^20 

10.  24 — 14.  36 

4  ^20 

—     -0025 

—    ^0064 

—    ^0269 

+  0-0538 

23-73 

+  0'0023 

27 

•OOII 

•002S 

016 

91 

■0028 

o^.7 

14.  36 — 19.  5o 
19.  5o — 21.    4 
21.    4—23.  58 

5^23 

f23 

2  90 

+    '0005 
—   •oooS 
f    "0006 

+    ^0013 
-    -0013 
+    -ooiS 

+   -0068 
—   ^0016 
+   -0044 

i3 
II 

10 

*ooo6 
•000  3 
•ooo3 

■001 5 
•0008 
*oooS 

0  -40 
on 
0  -29 

—  -oiSo 

9-98 

—   -ooiS 

17 

•OOII 

0^59 

0.  29 —  9.  58 

9-48 

+    -0027 

+    "0069 

-1-  -0654 

+    -0654 

9-48 

+    •ooeg 

7 

•0007 

•0018 

i^35 

-   -0304 

14-01 

—   -0022 

20 
26 

■0008 

•OOII 

0^28 
o^32 

3.  58-11. 12 
II.  12 — 19.    9 

7-23 
7-95 

+    -0017 
-    0036 

+    -0044 
—    -0093 

+  ^0318 
-  •0739 

—    ^042 1 

i5-i8 

-   -0028 

10 
5 

•0009 
•0012 

•0023 
•oo3i 

0-72 
.59 

-   -0268 

22  '00 

—   -0012 

12 

27 

•0014 
•001 5 

0  ^41 
0-63 

1.58—15.58 

14  •oo 

+    -0035 

+    '0090 

+    •1260 

+    -1260 

14  'oo 

+    ^0090 

33 

•opo6 

■001 5 

0-42 

-   -0193 

12  -oS 

—   -0016 

21 

•OOII 

0^57 

Values 

1 

insufficient  for  Redu 

1                i 

ction. 

i 

1 
1 

—   '0910 

10 -oo 

—   '0091 

44 

•0022 

©•23 

1 
Values  insufficient  for  Redu 

ction. 

1 

•0027 

0  -40 

I 

6 

•0034 

0  ^26 

1 

i 

-   -0581 

18 -oS 

-     -0032 

i5 

4 

•0039 
■0024 
•0060 

0  ^20 
0  ^12 

Values  insufficient  for  Reduction. 

i 

3 

©•17 

'                I 

35 

•00  3 1 

0-34 

1 

1 

1 
i 

—  o'o34oj   10 -33 

—  ooo33 

21 
5 

00018 

•0017 

0-49 
i5i 

1 

■        1        1 

1                                           1                      1                      1 
1 

1 

7 

•oo3i 

0  -fi-] 

[ 

, 

+    '0217  1   19  -lo 

+    -ooii 

o^6i 

1 

4 

•0019 

1 

1                                                    : 

3 

•0016 

I  -48 

1 

-  -0335 

9  oS 

—   -0037 

16 

•0021 

0^57 

I 

27 

•0034 

o^65 

-  -0742 

22 -80 

-   -0033 

'9 

•0043 

0  ^22 

3 

•0034 

0  ^40 

Ii  2 
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Abstract  of  Magnetic  Stobms 


Month 

UECLINATIOX  MAGNET. 

HORIZONT.\  1 

Algebraic 
Sum  of 

1 

AND 

Timeb  of 

Length 

Mean 

Equiva- 
hint  in 

Aggi-egate 

Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 

IMean 
Period 

of 
IrreiTU- 

Times  of 

Length 

Mean 

Aggregate; 

Day 

BcginniuR 
and  End  of 

of  the 
Wave  in 

Distnrb- 
auco 

Terms  of 
Hori- 
zontal 
Force. 

Disturb- 
ance by 

Aggregate 
Disturb- 
ance in 

of 

Disturb- 

ber of 

Irregu- 

Valueof 
Irregu- 

Terms of 
Hori- 
zontal 

Beginning 
and  End  of 

of  the 
Wave  in 

Disturb- 
ance 

Disturb- 
ance 

Wave. 

Time. 

by  Wave. 

Wave. 

the  Day 
or  Days. 

Hours. 

ance. 

larities. 

larity. 

Force. 

larity. 

AVave.           [ 

Time. 

by  Wave. 

by  Wave. 

184S 
Feb. 

h       m          1.       in 

1. 

ii 

1 

1 

/ 

li 

.       n.          „       n, 

ii 

1 

22 

8.48  — 11.44 
11.44— 12.49 

2  93 
I  -08 

-   5-2 
+    0-4 

—  o-ooiS 
+    -0001 

—  0-0044 
+    -0001 

—  0-0043 

4-01 

—  o-ooio  ! 

3 

1 

9-1 
6-6 

0-0026 
■0019 

0-98 
I  -08 

8.  52—12.53 

i 

4  -02 

—  o-oo3i 

—  0-0I25 

»» 

2? 

3.42—16.    5 
16.    5 — 21.40 

12-38 
5-58 

-47 
+    3-7 

—    -0014 
+    -0011 

-   '0174 
+    -0061 

-   -oii3 

17-96 

—   -0006 

8 
8 

4-4 
7  7 

•001 3 
-0022 

1-55 
0  -70 

2.42—  5.33 
5. 33—  6.20 

6.  20 — 11.  1 5 

2-85 
0-78 
4-92 

+ 

■0004 
-0002 
-ooo3 

—  -001  I 

+    -0002 

—  -ooi5 

-4 

3.    7—10.46 

7-65 

+    5-4 

+    -0016 

+    -0122 

i3 

6-7 

-0019 

0  -59 

0.  18 —  2.    6 

I  -80 

— 

•0020 

—   -0036 

10.  46 — 12.  44 

I   97 

-   3-5 

—   -ooio 

—   -0020 

+   -0335 

20-75 

+    -0016 

4 

1  -6 

-ooo5 

0-66 

2.    6—  3.  58 

1-87 

+ 

-0006 

+    -ooii 

12.  44 23.  52 

II-I3 

+    7-2 

+     -0021 

+    -0233 

7 

8-0 

-0023 

1-59 

3.58—23.    5 

19  -12 

- 

•0025 

-   -0478  f 
+    -001 3   1 

Mar. 

!7 

3.45—  7-    5 

3-33 

+    7-9 

+     -0023 

i-    -0077 

+   -0077 

3-33 

+     -0023 

4 

3-1 

•0009 

0-83 

3.  36—  5.  10 

1-57 

+ 

-0008 

5.  10—  8.48 

3-63 

— 

-0022 

—    -ooSo 

20 

2.    5—  5.  1 3 

3-i3 

+    4-2 

+     -0012 

+    -0038 

5 

5-2 

-001 5 

0  -63 

4.  5i  — 16.  ,8 

II  -45 

_ 

•0027 

—   -o3o9 

5.  1 3—  8.    4 

2-85 

-    3-5 

-     -OOIO 

—   -0029 

—  -0126 

4 

11  -6 

-0034 

0-71 

8.    4—  8.  38 

0-57 

+    17 

+    -0005 

+    -0003 

14-22 

—    -0009 

3 

9-5 

-0028 

0  -19 

8.38—16.  18 

7-67 

-   61 

-    -0018 

-   -01 38 

16 

5-5 

-0016 

0-48 

April 

7 

3.  12—  8.  10 

4 '97 

+    4-3 

+    -0013 

+    -0065 

S 

8-1 

-0024 

0  -62 

7.  12—  7.40 

0-47 

+ 

-001 1 

+    -000  5 

8.  10 — 12.  II 

4 -02 

-2-6 

-   -0008 

—    -oo32    +    -0045 

II  -42 

+    -0004 

12 

5-3 

-001 5 

0-33 

7.  40 — II.  1 5 

3-58 

— 

-0022 

—   -0079 

12.  II— 14.  37 

2-43 

+    1-6 

+    -oooS 

+     -0012 

I 

5-3 

-001 5 

2-43 

May 

iS 

6.  17—  8.  32 

2-25 

+    4-1 

+    -0012 

+     -0027 

7 

4  7 

-0014 

0-32 

6.  14—12.  56 

6  -70 

+ 

-0017 

+   -0114 

S.  32—  9.    9 
9.    9 — 12.  3i 

0  -62 
3-37 

—   0  -I 
+    I  -3 

■0000 
■1-    -0004 

■0000 

4-    -0013 

—   -0016 

9  06 

—     -0002 

I 
7 

0-5 
2  -2 

•0001 
-0006 

0-62 
0-48 

12.  56—14.  4S 

1-87 

— 

-QOOS 

—     -OOOT 

12.  3i — 15.  20 

2-82 

—   7-0 

—   -0020 

—   -0056 

5 

6-3 

■0018 

0-56 

July 

II 

0.  27—  3.  58 

3-52 

—  0-2 

—   -0001 

—   -0004 

^ 

2-4 

•0007 

1-76 

I.  3o—  8.21 

6-85 

+ 

-0020 

+  -0137 

3.  58—  8.20 

4-37 

+   4-4 

+    -0013 

+    -0057 

5 

7-J 

-0021 

0-87 

8.  21 — 20.  54 

12-55 

— 

•0044 

-   -0552 

8.20— 10.  18 
10.  18— II.  19 

1-97 
I  -02 

-   4-6 
+    1-9 

—   -0013 
+    -0006 

—   -0026 
+    -0006 

—   -0054 

16-43 

—  -ooo3 

5 

3 

57 
6-4 

-0017 
-0019 

0  -39 
0-34 

j 

II.  19 — 16.  16 

4-95 

-6-2 

—   -0018 

—   -0089 

i3 

6-4 

-0019 

0-3S 

16.  1(5 — 16.  52 

0  '60 

+    I  -2 

+    -0003 

+    -0002 

5 

3-1 

•0009 

0  -11 

Oct. 

18 

I.  52—  8.  26 

6-57 

+    6-8 

+     -0020 

T        0131 

9 

7"' 

-C021 

073 

1.42—  3.52 

2-17 

_ 

-0012 

—   -00261 

8.26—  9.  i3 

0-78 

—   0  -I 

•0000 

■0000 

II  -51 

1 

6-9 

■0020 

0-7S 

3.52—  7.35 

3-72 

+ 

-0007 

+    -0026 

9.  i3 — 10.  27 

1-23 

+    6-8 

+     -0020 

+      -0025 

+    "0024 

+    -0002 

3 

i5-3 

•004S 

0-41 

7.  35—12.  i5 

4-67 

- 

•oo58 

—    -0271 

10.  27 — 13.  22 

2-93 

-i5-6 

—   -0045 

-     -0132 

8 

14-4 

•0042 

0-37 

1 

23 

2.  54-  5.    I 

2  -12 

+  10  -I 

+    -0029 

4    -0061 

4 

6-0 

-0017 

0-53 

3.  42—  6.  1 5 

2-55 

+ 

•0026 

+    -0066 

5.    I—  5.55 
5.55—  7.    5 

0  -90 

1  -17 

-    3-0 

+     2-8 

—    -ooog 

+    -oooS 

-  -0008 

-h    -0009 

—  -0060 

10  -61 

—   -0006 

3 
5 

i3  7 
4-6 

-0040 
-ooi3 

0  -3o 

0-23 

6.  i5 — 12.  3i 
12.  31—13.33 

6  -27 
I  03 

+ 

-0024 
-0017 

-   -oi5o 
+    -0018 

7.    5— 13.  3o 

6-42 

-6-5 

—   -0019 

—     -0122 

11 

8-1 

■0024 

0-58 

25 

1.46—  7.    4 

5 -30 

+    2-5 

+    -0007 

+    -0037 

' 

i3 

4-6 

•001 3 

0  -41 

I.  40 —  4.  14 

2-57 

+ 

-0019 

+    -0049 

7.    4—16.42 

1  9-63 

-    3-3 

—     -QOIO 

—   -0096 

—   -0034 

17  -46 

—     -0002 

5 

6-1 

•0018 

1-93 

4.  14—11.  i3 

6-98 

— 

-0008 

—  -oo56 

16.  42 — 19.  14 

2-53 

+    3-3 

+     -QOIO 

+    -0025 

2 

3-4 

-0010 

I   '2'' 

11.  i3 — 15.  25 

i5.  25 — 20.  12 

4  -20 

1     478 

+ 

•OOIO 

•0002 

+   -0042 

—     -OOIO 

" 

29 

I.  25  — 12.  32 
12.  32—17.  32 

11   12 

5  'GO 

+    1-3 

-    5-9 

+     -0004 
—     -0017 

4    '0044 
-    -0085 

—   -0041 

16  -12 

—     -0002 

8 

3 

2-9 
i3-3 

■0008 
-0039 

I  -39 

1-67 

15.40 — 18.    5 

4-42 

■0000 

-0000 

Nov. 

17 

I.    0—  8.    I 

7-02 

+  12-4 

+    -0036 

-1-    -0253 

i3 

5-8 

■0017 

0  -54 

1.  20 —  2.  37 

I  -28 



-0006 

—   -0008 

8.    I—  9.38 

1-62 

-    3-0 

—   -0009 

—   -0015 

4 

87 

•0025 

0  -40 

2.37-  3.43 

I  -10 

+ 

■ooo3 

+    -ooo3 

9.38—  9.57 

\  0  -32 

+    8-1 

+    -0024 

+    -0007 

3 

14  -6 

■0042 

0  -II 

3.  43—20.40 

16-95 

— 

•01 1 5 

-   -1950 

9.57—13.33 

3 -60 

-28-2 

—   -0082 

—   -0295 

—   -0003 

20  -00 

-0000 

4 

20  -9 

-0061 

0  -90 

13.33—14.    6 

0-55 

+    9-0 

+    -0026 

+    -0014 

I 

87 

-0025 

o>55 

14.    7—16.53 

277 

-4-2 

—   -0012 

-   -0033 

10 

i5-7 

•0046 

0-23     « 

16.  53 — 21.    0 

412 

+    5-4 

+    -0016 

+    -0066 

3 

6-0 

•0017 

1-37     ' 

18 

0.  1 5 — lo.  3o 

10  -25 

-   8-1 

—   -0024 

—   -0246 

12 

5-9 

-0017 

0-85 

I.  36—  8.  3o 

1     6 '9° 

— 

-0025 

-   -0172 

10.  3o — II.  52 

1-37 

+    1-3 

+    -0004 

+     ooo5 

—   -0266 

14 -i5 

-     -0019 

3 

3   5 

-0010 

0  -46 

8.  3o —  9.42 

!     I  -20 

+ 

•0029 

+   -0035 

11.  52—14.  24 

2-53 

-   3-4 

—     -OOIO 

—     -0025 

2 

6-2 

-0018 

I  -27 

9.  42 — II.  54 

1    2  -20 

— 

-0029 

—  -0064 

Dec. 

17 

3.    7—  8-12 
3.  12  —  12.  33 

5-o3 
4-43 

+    5-7 
-    5-8 

+   '0017 
—   -0017 

+    -0086 
—   -0075 

+    -00 1 1 

9-5i 

+     -0001 

9 

10 

S-o 
9-0 

-001 5 
■0026 

0-56 
0-44 

6.  38—12.  10 

5-53 

— 

•oo35 

-  -0194 

1849. 

Oct. 

3o 

1.    0 —  S.  42 

770 

+    I  -I 

+  o-ooo3 

+  0-0023 

I 

4-6 

o-ooi3 

7-70 

I.    0 — 12.25 

II  -42 

+  0-0003 

+  0-0034 

8.42—18.    6 

9  "4° 

-    6-3 

-    -0018 

—   -0169 

—  0-0129 

22  -92 

—  o-ooo6 

17 

4-0 

•0012 

0-55 

12.  25-23.  5o 

11  -42 

— 

•0017 

-  -0194 

18.    6—23.55 

5-82 

+    1  -0 

■1     -000  3 

+    -0017 

I 

7-5 

•0022 

5-82 

Nov. 

27 

0.  5o —  8.  27 

7-62 

+    1-6 

-\-    -000  5 

+    -0038 

2 

2-3 

-0007 

3 -Si 

1.  3o —  8.  41 

7-iS  1- 

■ooo3 

—  -0022' 

8.  27—  8.  56 

0-48 

-    1-8 

—   -000 5 

—   -0002   +    -0291 

23-08 

+    -0013 

I 

7-8 

•002  3 

0-48 

8.41  — 14.  25 

5 -73    + 

-0002 

+     -OOII 

S.  56— 23.  55 

,14-98 

+    5-9 

-i-     -0017 

+    -0255 

8 

5-3 

•001 5 

1-87 

14.  25—23.  55 

9  -5o    — 

-0026 

-  -0247 

OBSERVED    AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    FROM    1841    TO    1857. 
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KORCE  MAGNET. 

VERTICAL  FOECE  MAGNET. 

Algebraic 

Sum  of 

Sum 

Mean 

Num- 

Mean 

■   Mean 

Times  of 

Length 

Mean 

Equiva- 
lent in 

Aggregate 

Algebraic  j 

Sum  of   1     Sum 

Mean 

Num- 

Mean 

Equiva- 

1    lent  in 
Terms  of 

Mean 

AuprtRate 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

Pei-iod  of 

Beginning 

of  the 

Disturb- 

Terms of 
Hori- 

Disturb- 

Disturb-        of 

Distui-b- 

ber  of 

Value  of 

Period  of 

ance  in 

IrroKu- 

Irregu- 

Irregu- 

and End  of 

Wave  in 

ance  by 

ance  by 

auce  in 

Irregu- 

Irregu- 

^ix   1  I-egu- 
Force.    ]    larity. 

he  Day  or 
Days. 

Hours. 

ance. 

laiitios. 

larity. 

larity. 

Wave. 

Time. 

■Wave. 

Force. 

■Wave. 

the  Day  on  Hours. 
Days.     [ 

anco. 

larities 

larity. 

!   X 

h 

b     in          h     m 

!    .. 

j 

i                 I    ■• 

b 

—  O-0125'       4 '02 

—  o-oo3i 

5 

o'ooi7 

o-8o 

j 
1 

. 

I 

■000  3 

2-85 

-   -00241     8-55 

—   '0003 

3 

•0024 

0  "26 

8 

•0022 

0  -61 

I 

! 

I 

'OOIO 

I  -80 

-  -oSoS  1  22  -79 

—    "0022 

3 
17 

■0022 
•0020 

0  -62 

1  -12 

—  -0067       5  -20 

—  -ooiS 

i 

■0001 
-0023 

1-57 
0  -61 

—  -oSog 

.1-45 

—   -0027 

20 

•0024 

0-57 

-   -0074 

4-o5 

—  -0018 

I 
8 

■00  3  2 
•0026 

0-47 
0-45 

1 

1 

10 

•0020 

0  -67 

+   -oioS  '     8  -57 

+   -0012 

2 

0029 

094 

10 

•0028 

0  -69 
0-84 

1 

1 

t 
1 

—   -0415  1   19  '40 

i 

—  -0021 

i5 

-0022 

. 

3 

•OOII 

0  -72                  6.    5— 13.  i3 

7-i3 

i 
—  oooS3  — o-oi36 

-0-0970 

1 
i 

—  0-0970  j     7 -13 

—  o-oi36 

14 

o-ooiS 

o-oo39 

o-5i 

—    0271     10  -56 

—  -0026 

5 

■0029 

0-74 

) 

10 

-0049 

0-47 

1 

1 
1 

1 

6 

■0023 

0-43 

1 

—   -0066       9  -85 

—  -0007 

12 

•0020 

0-52 

I 

-OOI2 

i-o3 

« 

1 

7 

0012 

0-37 

1 

■i-   -0025     18-53 

+   -0001 

9 

•0016 

0-78 

Values  insufficient  for  Reduction. 

S 

■0009 

0  -84 

I 

•0025 

478 

*oooo       4  -42 

■0000 

I 

•0018 

4-42 

2 

•oozS 

0  -64 

■■47—  9-    2 

7-25 

+     -0023 

+   -ooSg 

-f    -0428 

3 

•oo37 

-0095 

2-42 

-  -1955     19-33 

—   -oioi 

3 

•0019 

0-37 

9.    2 — 10.    2 

I  -oo 

—  -0006 

—  -ooiS 

—   -001 5 

6 

•0027 

-0069 

0-17 

7* 

■oo32 

0  -24 

10.    2—10.33 

0-52 

-t-   "0020 

+    -ooSi 

+   -0027 

3 

-oo53 

•01 36 

0-I7 

10.  33 — II.  12 

0-65 

—  -0013 

-   -0033 

—   "0021 

+    -0601 

18-94 

-i-    -oo32 

z 

•0025 

•0064 

0-33 

II.  12— 13.  3i 

2-32 

•f   -0019 

+    -0049 

+   -0114 

S 

-001 3 

•oo33 

0  -29 

i3.  3i— 15.  i3 

170 

—   -ooii 

—   -0028 

—   -0048 

7 

•0026 

-0067 

0  '24 
0  -46 

1 

1 5.  1 3 — 20.43 

5 -So 

-1-    -0008 

-*-    -0021 

•f   -0116 

12 

•001 3 

•oo33 

1 

10 

-001 5 

0  -69 

8.45—13.    0 

4-25 

•f    -0019 

+    -0049 

+   -0208   -f    -0208 

4-25 

■¥    -oo5o 

I 

•000  3 

-0008 

4 '25 

-  -0201     10 -3o 

—    -0020 

3 

4 

-oo33 
•001 3 

0  -40 
0-55 

-   -0194       5  -53 

-  -0035 

12 

•0018 

0  -46 

1.40 — 12.    0 

10-33 

—   -0028 

—   -0072 

-   -0744 

-   '0744 

10 -33 

—   -0072  1 

1 

H 

•000  5 

•001 3 

OT4 

—  ooj6o 

22-84 

—  0-0007 

1 

4 
4 

3 

00029 
■0019 

■00 II 

2-86 
2-86 

2-39 

I.    0 — 23.  55 

1 

1 
1 

1 

22  -92 

—  0-0059   -001S2 

1 
-0-3484 

—  0-3484 

22-92 

-0-0152 

4 

0-0004 

o-ooio 

5-73 

-   -0258  j  22  -41 

—  -00121 

2 

-0014 

2-87 

Vnlues  insufiicieDt  for  Reduction.     ' 

• 

1 

' 

i 

" 

-00  5  3 

4  '75 

! 

i 
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Abstract  of  Magnetic  Storms 


Month 

DECLINATION  MAGNET. 

horizontaI 

1 

1 

AND 

Times  of 

Length 

Mean 

Equiva- 
lent iu 

Aggregate 

Algebraic 
Sum  of 

Sum 

Mean 

Num- 

Mean 

Equiva^ 

Mean 

1 
Times  of 

Length 

Mean 

Aggregate 

DAT. 

Boginiiiug 

of  the 

Disturb- 

Terms of 
Hori- 
zontal 
Force. 

Disturb- 

Agp-egate 
Disturb- 

of 

Disturb- 

ber of 

V'alue  of  Terms  of 

Period 
of 

Beginning 

of  the 

Disturb- 

Disturb- 

and End  of 
Wave. 

Wave  in 
Time. 

ance 
by  Wave. 

ance  by 
Wave. 

ance  in 
the  Day 
or  Days. 

Hours. 

ance. 

Irregu- 
larities. 

In-egu- 
larity. 

non- 
zontal 
Force. 

IrrcKU- 
larit.v. 

and  End  of 
Wave. 

Wave  in 
Time. 

ance 
by  Wave. 

ance 
by  Wave 

1850. 

h       m          h      ni 

h 

/ 

h 

/ 

h 

h        in         h        m 

)i 

Feb.     21 

0.    o —  8.  34 

8-57 

-    1-5 

—  0-0004 

—  o-oo34 

7 

2-4 

0-0007 

I  -zz 

0.     0 6.  25 

6  -42 

+  0-0012 

+  0-0077 

8.  34—  9.  32 
,    9.  32 — 17.    I 

0-97 
7-48 

+    0-4 
-4-0 

+    -oooi 
—    -0012 

+    -0001 
—   -0090 

—  00076 

23  -67 

—  o-ooo3 

2 
i5 

5-9 
27 

-0017 
-0008 

o'49 
0  -5o 

6.  25 10.  3o 

10.  3o— II.  37 

4-08 

I  -12 

+ 

-ooo3 

•OOOI 

—    -0013 

+     -OOOI 

17.    I — 23.40 

6-65 

+   2-4 

+    -0007 

+    -0047 

3 

2  -0 

-0006 

2  -22 

II.  37—23.28 

11-85 

- 

•001 3 

—  -0154 

„          23 

0.  10 —  7.  24 

7-23 

+   47 

+    -0014 

+       OIOI 

i5 

6-0 

-0017 

0-48 

0.      0 I.  20 

1-33 

+ 

■0002 

+    -ooo: 

7.  24—  8.    8 

0-73 

-    3-2 

—    -0009 

—  -0007 

4 

3-9 

-OOII 

0-18 

I.  20 23.  20 

22  'OO 

— 

•00 1 5 

-   -o33c 

8.    8—  8.44 

0  -60 

+   4-8 

+    -0014 

+    '0008 

4 

4'3 

•0012 

o-i5 

8.  44 — 10.  i5 

1-53 

—    I  -0 

—    -ooo3 

—   -0005 

+    -0034 

23-57 

+     -OOOI 

6 

5-8 

•0017 

0  -26 

10.  16 — 10.  5i 

0-58 

+    0-7 

+    -0002 

+     -OOOI 

2 

3-4 

"OOIO 

0  -29 

10.  5i — 23.  45 

12  -90 

-    I  -8 

—   -ooo5 

—  -0064 

4 

2-3 

•0007 

3^23 

Mar.     3i 

0.    5—  6.  45 
6.45—16.32 

6-67 
9-78 

+    2-5 
-5-1 

+    '0007 
—   -0015 

+    -0047 
—   -0147 

8 
18 

17 
3-6 

•ooo5 

"OOIO 

0-S3 
0-54 

0.    3— 23.  3o 

23-45 

- 

•0016 

-  -037.' 

i6.  32 — 18.    2 

I  -50 

+    1-8 

+    -0005 

+    -0008 

—    -0104 

23  -88 

—    -0004 

2-8 

•0008 

0-75 

18.    2—23.58 

5-93 

-0-7 

—    -0002 

—   -0012 

I 

I  -5 

•0004 

5-93 

May       7 

0.    0 —  6.    2 
6.    2 — 14. 12 

14.  12 — 23.  5^ 

6 -03 
8-17 

9-72 

+ 

■000  3 
•0014 
•0012 

—  -ooii 

+     -Olli 

—  011; 

June    1 3 

0.    0—  9.    7 

9-12 

+   0-6 

+    -0002 

+   -0018 

23-97 

1 

I  7 

-ooo5 

9-12 

0.    0 —  9.  5 1 

9-85 

+ 

•0024 

+    -o23( 

9.    7—23.  58 

14-85 

-    6-3 

-   -0018 

—   -0267 

-    -0249 

—     -OOIO 

12 

5-0 

•00 1 5 

I  -24 

9.51—23.23 

13-53 

- 

•0022 

—  -029! 

Oct.        I 

0.43—23.57 

23-23 

+    7-2 

-1-    -0021 

-1-   -0487 

+    -0487 

23-23 

+    -0021 

34 

3-9 

-OOII 

0-6S 

1.    0 — 23.40 

22  -67 

- 

•0023 

-  -o52-. 

3 

0.  3o —  6.    4 

5-57 

+    0-7 

+    '0002 

+    *ooii 

5 

3-9 

■OOII 

I  -11 

0.  20 — 23.  55 

23-58 

_ 

•0021 

-  -049; 

6.    4 —  8.    I 

1-95 

-    1-6 

—    -000  5 

—     'OOIO 

+    -0401 

23-47 

+    -0017 

4 

6-2 

-0018 

0-49 

8.    1—23.58 

15-95 

+    8-7 

4    -0025 

+    -0400 

16 

5-6 

•0016 

I  -00 

i85i. 
.Jan.      1 6 

0.  20 —  2.  28 

2-i3 

-    I  -8 

—  o-ooo5 

—  o-ooii 

2 

5-1 

0-0015 

I  -06 

0.  30-12.24 

II  -90 

+  0-0027 

+  0-032, 

2.  28 — ■  9.  40 

7-20 

+   4-4 

+    -oo  1 3 

+   -0094 

—  0-0244 

23-58 

—  o-ooio 

19 

3-0 

-0009 

0-38 

12.  24 — 23.  55 

n  -52 

— 

•0017 

—  -0191 

9.40-'-3.55 

14-25 

-7-9 

—    -0023 

—  -0327 

22 

5-4 

•0016 

0-65 

,-        19 

0.    0 — 10.  3i 

lO  -52 

-0-9 

—   -ooo3 

—   -oo32 

8 

I  7 

•ooo5 

1-32 

0.    0 — 22.    5 

22 -08 

+ 

•0018 

+  -039 

10.  3i — II.  54 

1-38 

+    1-6 

+    -oooS 

+    -0007 

+    -0175 

23-97 

3 

5-1 

•ooi5 

0  -46 

22.    5—23.  59 

I  -90 

_ 

•0037 

—  -007: 

ir.  54— 15.  i5 

3-35 

-2-9 

—   -0008 

—   -0027 

+    -0007 

7 

2  -2 

•0006 

0-48 

i5.  15—23.58 

8-72 

+    8-8 

-1-    -0026 

+   -0227 

19 

3-9 

•OOII 

0  -46 

Feb.      1 8 

0.  5o —  9.    9 

8-32 

+    3-0 

+    -0009 

+   -0075 

6 

I  -2 

■ooo3 

1-39 

0.  5o — 12.  55 

12-08 

+ 

•0009 

+     'OIO 

9.    9—12.47 

3-63 

-0-8 

—   -0002 

—  -0007 

3 

I  7 

-000  5 

I  -21 

12.55—23.55 

II  -00 

— 

•oo36 

—    039 

12.  47 — 14.  10 

1-38 

+    3-1 

+    -0009 

+     -0012 

+    -0082 

23-13 

+    -0004 

4 

3  -7 

■OOII 

0-35 

14.  10 — 16.  42 

2-53 

-10-6 

—   -oo3i 

-  -0078 

4 

II  -9 

■oo35 

0  -63 

16.42—23.  58 

7-27 

+    3-8 

+    -001 1 

+   "0080 

5 

5-3 

-ooi5 

1-45 

Sept.       3 

I.    0 —  2.  12 

I  -20 

+    0-1 

-0000 

-0000 

1 

0-4 

-OOOI 

I  -20 

0.  3o — 10.  35 

10  08 

_ 

•0004 

—   -004 

2.12—  3.56 

1-73 

—    I  -2 

—   '0003 

—    -ooo5 

I 

4-6 

-001 3 

•73 

10.  35 — 17.  25 

6-83 

+ 

•0007 

+   -004 

3.56—  5.  5i 

I  -92 

+    0-9 

+    -ooo3 

+    -0006 

+    -0451 

18-55 

+    -0024 

I 

4-5 

-00 1 3 

1-92 

17.25 — 23.  54 

6-48 

— 

•0067 

-  -043 

5.  5i—  7.52 

2  -02 

—    I  -o 

—   -ooo3 

—   -0006 

2 

2 '4 

-0007 

I  -01 

7.  52-19.  33 

11-68 

+  13-3 

+    -0039 

+   -0456 

14 

6-6 

-0019 

0-S3 

4 

0.  32 —  6.  41 

6-i5 

+    8-6 

+    -0025 

+   -0154 

9 

8-4 

-0024 

0-68 

0.    3—  3.  29 

3-43 

— 

•oo32 

—   -oil 

6.41 —  7.  3o 

0-82 

-    4'7 

—   -0014 

—   -ooii 

3 

6-1 

-0018 

0-27 

3.  29—  4.  22 

0-88 

+ 

-0004 

+    •ooo 

7.  3o-  7.  37 

0  12 

+    I  -o 

+    -ooo3 

-0000 

I 

4'i 

-0012 

0  -12 

4.  22—  4.  46 

0  -40 

— 

•0002 

—    •ooo 

7.  37—  8.  34 

0  -95 

-2-4 

—    -0007 

—   -0007 

+    -0168 

23-39 

+    -0006 

4 

9-1 

•0026 

0  -24 

4.46—  7.42 

2-93 

+' 

•oo35 

+     'OIO 

8.  34 —  9.  1 1 

0-62 

+    1-5 

+    -0004 

+   -0002 

2 

3-9 

•OOII 

o-3i 

7.42—23.55 

16  -22 

— 

•0014 

—     -022 

9.  II — II.  3i 

2-33 

-0-9 

—    -ooo3 

—  -0007 

6 

2-9 

■0008 

0-39 

n.3i— 23.  55 

12  -40 

+    I  -o 

+    "0003 

+  -0037 

* 

4-1 

-0012 

3-10 

6 

0.    0 — 20.  23 

20 -38 

—    9-0 

—   -0026 

-    -0530 

.      tcl     -      •> 

14 

5-8 

-0017 

146 

0.    0 —  6.    0 

6  00 

_ 

■0007 

—  -004 

20.  23 — 23.  59 

3-60 

+     6-2 

+    -0C18 

+   -0065 

—     0465 

2:1    9» 

—    0019 

4 

7-1 

-0021 

0  90 

6.    0 — 16.    0 
16.    0— 23.  5o 

10  -OO 

7-83 

+ 

•0007 
•0034 

+  -007 
—   ^026 

7 

0.    2—  4.  33 

4-52 

+    6-1 

+    -0018 

+   -0081 

35 

6-3 

•0018 

o-i3 

0.    7 —  0.  56 

0-82 

_ 

-oo56 

—    004 

4.  33—  7.    4 

2-52 

-    6-7 

—    0019 

—   -0048 

16 

8-2 

■0024 

0   16 

0.  56—  3.  3o 

2-57 

+ 

•00  5 1 

+    -oiJ 

7-    4—  7-    9 

o-o8 

+    5-4 

+    -0016 

+     -OOOI 

2 

3-4 

•OOIO 

©■04 

3.  3o—  3.  54 

0  '40 

— 

•OOII 

—   -000 

7.    9—  9-    5 

1-93 

-14-4 

—   -0042 

—  -0081 

—     -0052 

22  -96 

—   -0002 

8 

II -5 

■oo33 

0-24 

3.  54 —  6.  5o 

2-93 

+ 

•0044 

+   •oiz 

9.    5— 10.  3i 

1-43 

+    4-8 

-t-    -0014 

+   -0020 

8 

6-7 

■0019 

0-18 

6.  5o—  7.15 

0  -42 

— 

•0017 

—   •ooo 

10.  3i — 17. 16 

6-75 

-   6-6 

—   -oo  1 9 

-  -0128 

17 

29 

•0008 

0  -40 

7.  i5-  7.  38 

0-38 

+ 

•0016 

+    •ooo 

17.  16—23.    0 

5-73 

+    6-2 

+    -0018 

+    -0103 

' 

4  7 

•0014 

I  -91 

7.  38—23.  59 

16-35 

~~ 

•0048 

-  -078 

OBSERVED   AT   THE    ROYAL   OBSERVATORY,    GREENWfCH,    FROM    1841    TO    1857. 
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■ORCE  MAGNET. 


Algebraic 
Sum  of 

Disturb- 

aufe  in 

he  Day  or 

Days. 

Sum 

of 

Hours. 

Mean 
Disturb- 
ance. 

Num- 
ber of 
Irregu- 
larities. 

Mean 
Value  of 
Irregu- 
larity. 

Mean 

l*erio{l  of 

Irregu- 

laritj-. 

—  o-oo88  I   23  '47 


-   -0327 


-  -0375 


—  "0062 

■0522 
•0495 


23-33 


23  '45 


23  '92 

23-38 

22  -67 
23-58 


+  0-0125 


+  -0328 


-  -0287 


-  -0426 


-     -0232 


•0238 


-  -0576 


2  3  -42 


23-98 


23  -39 


23-86 


23-83 


23-87 


~  0*0004 


■0014 


—   -0016 


•ooo3 
•0023 


4 
24 


17 


I 

8 

4 

5 
9 

3o 

25 


0-0024 
-0012 
-0009 
-001 3 

•0027 
-oo»i 


■001 5 


-0012 
•0001 
■0018 

■0016 

-0014 

■001 3 
•0016 


I  -61 

0-68 
0-37 
0-91 

o  -33 
0-92 


6  -o3 
I  -02 
2-43 

I  -9- 
I  -5o 

o  -76 

0-94 


+  o-ooo5 


-0014 


-    -0018 


—   -0009 


•0024 


21 

0-0013 

i5 

-001 1 

27 

-oooi 

8 

•0016 

12 

■0007 

27 

■0012 

8 

•ooo3 

4 

•0010 

16 

•0009 

i3 

•0016 

6 

-0010 

2 

-0006 

'7 

•0016 

25 

•0012 

5 

•ooo5 

i3 

-001 1 

22 

0018 

II 

•001 1 

i5 

-0016 

3 

•0029 

28 

-0020 

3 

-0006 

3 

-0060 

43 

•0016 

0-57 
0-77 


0-S2 
o  -24 


I  -01 

o  -41 


I  -26 

I  -71 

o  -40 


0-26 
o-i5 


■65 


0-77 
0-36 


o  -07 
0-17 
o-i3 
o  -10 
o  -14 
o-i3 
0-3S 


VERTICAL  FORCE  MAGNET. 


Times  of 

Beginning 

and  End  of 

Wave. 


Length 
of  the 

Wave  in 
Time. 


o.  lo — 23.  3o 


o.    o —  4.    5 
4.    5—23.  3o 


o.    o — 23.  i5 


o.    o — 2J.40 


I.    o — 23.    o 

o.  3o —  7.  37 
7.  37—23.    5 


h 

23 

-33 

1 

4 

-08 

'9 

•42 

;  23 

•25 

23 

-67 

22 

00 

7 

12 

i5 

1 

47 

Mean 
Disturb- 
ance by 

"Wave. 


Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 


Aggregate 
Disturb- 
ance by 
Wave. 


Algebraic 

Sum  of 
Aggregate 
Disturb- 
ance in 
the  Day  or 
Days. 


Simi 
of 


Hours. 


+  0-0034 


+     -OOOI 

—    -0006 


-0064 


—    -0021 


+    -0003 
0004 


-0-0087 


+  o-2o3o    +o-2o3o 


+    '0003    +    '0012 
—   '0015  1—   -0291 


—   -0279 


ii 
23-33 


23 -50 


23-25 


Value.s  insufficient  for  Reduction. 


-0164 


-oo54 

•0008 
•0010 


-3882 


+    -0057 
-  -0155 


•3882 

e 

•1188 
•0098 


23  -67 


22  -59 


Mean 

Num- 

Distui-b- 

ber  of 

Irregu- 

ance. 

larities. 

+  0-0087 

5 

I 

—    -0012 

2 

-0000 

I 

—    -0164 

4 

—    -0054 

8 

5 

—    -0004 

2 

Mean 
Value  of 
Irregu- 
larity. 


Equiva- 
lent in 
Terms  of 
Hori- 
zontal 
Force. 


0-0009        0-0023 


•OOOI 

-0024 


■0028 


-0007 


•0006 


-0007 

-OOOI 


Mean 
Period  of 
Irregu- 
larity. 


•ooo3 
-0062 


4-67 


4-08 
9-71 


-0072  23  -25 


-0018  i  5  -92 


•00 1 5 

•0018 
-ooo3 


o.  35—23.  3o 


o.  o — 23.  10 


o.  3o— 23.  55 


o.  39 — 18.  o 

18.  0—19.58 
19.58—23.55 


o.  57—23.  55 


o.  3o —  8.  3o 

8.  3o— 13.54 

13.54—23.55 

o.  5 —  7.  26 

7.  26 — 16.  3o 

16.  3o— 23.  55 


22  -92 


23  -17 


23  -42 


17-35 

1-97 
3-95 


22  -97 


8-00 

5  -40 

10  ^02 

7-35 
9-07 
7-42 


-0-0017 


-oo»3 


0-0044  —0-1009 


—  -0059 


+  -0023  +  -0059 


+  -0021 
—  -ooii 

+  '0012 


+  -0030 


—  '0012 

+  ^0005 

—  -0013 

+  -0030 

—  -0049 
+  -ooo5 


+  "0054 
—  •0028 
+  '003 1 


-0077 


—  -0031 
+  •ooiS 

—  -oo33 

+  -0077 

—  ^0126 
+  '0013 


-  -1367 


+  -1382 


-0937 
•oo55 
-0122 


+  -1769 


—  -0248 
+  '0070 

—  -0330 

+  -0566 

—  -1143 
+  0096 


—  0-1009 


-  -1367 


+  -1382 


+  ^1004 


+  '1769 


-  •oSoS 


—  -0481 


22  ^92 


23  -17 


23  -42 


2i  -27 


"•97 


23  ^42 


23-84 


—  0-0044 


—  -0059 


+  -0059 


•0043 


+  ^0077 


4 

0-0009 

6 

■ooo5 

20 

-ooo3 

16 

•ooo3 

14 

■0004 

10 

-0004 

42 

•0004 

3 

■OOOI 

4 

•0008 

40 

•ooo3 

52 

•0006 

3i 

■0006 

3 

•0004 

2  -75 

I  -42 

7-73 


0-0023   5  -73 


■86 


•oooS 


•0008 
•0010 
•0010 


•000  3 
•0021 
•0008 

•001 5 
•00 1 5 
•0010 


I  -08 
o  -14 
o  ^40 


0-55 


2  -67 
I  ^35 

O  ^25 

0^14 

o  ^29 

2 '47 


22  ) 


Abstract  of  Macnetic  Storms 


Month 

DECLIXATIGX    JLVGNET. 

. 

HORIZONTAl  1 

1 

i 
Times  of 

licginning 

: 

AND 

Day. 

Times  of 
BeijinniriK 

Length 
of  the 

Mean 
Disturb- 

Equiva- 
lent ill 

Terms  of 
Hori- 
zontal 
Force. 

Aggregate 
Disturb- 

Algebraic 

Sum  of 

.\srgregate 

Disturb- 

Sum 
of 

Mean 
Disturb- 

Num- 
ber of 

Valucof|Ternis  of 

Mean 

Period 

01 

Length 
of  the 

Mean 
Disturl)- 

Aggregati 
Disturb- 

and End  of 

Wavein 

ance 

ance  by 

ance  in 

Irregu-  ] 

Irrcgu- 

zontal 

Irregu- 

and End  of 

Wave  in 

ancc 

ance 

i 
Wave. 

1 

Time,  by  Wave. 

1 

Wave. 

the  Day 
or  Days. 

Hours. 

ance. 

1 

larities. 

1 

larily. 

Force. 

larity. 

"Wave. 

Time. 

by  Wave. 

by  Wave. 

i85i.           "     "'       "     " 

h 

h 

1 

' 

h 

Ii        m          h       m 

h 

Sept.    29 

1. 11—  7.40 

6-47 

—  1 1  -6    —  o-oo34 

—  o-o2i8 

1 

9 

5-7 

0-0017 

0-72 

0.     3 —  3.  32 

3-48 

—  0-000  5 

—  0-0017 

7.40—  8.58 

I -30 

+    3-2 

+    -0009 

+   -0012 

1 

3 

3  -I 

-0009 

0  -43 

3.  32 — II.  18 

Til 

+ 

-0032 

+    -0249 

8.  58- 17.    9 

17.    9—20.27 

8    18 

3 -So 

-17-5 
H-   4  7 

—    -oo5i 
+    -0014 

-  -0417 

+   -0046 

—  o-o55o 

22  -72 

1 
—  0-0024 

40 
5 

8-8 

7-7 

-0026 
■0022 

0  -20 
0-66 

1 1.  10 — 23.  55 

12-62 

■ 

-oo56 

—    -0706 

20.  27—20.  3o 
20.  3o— 23.  55 

0  -05 
3-42 

-    1-3 
+    2-8 

—    -0004 
+    -0008 

•0000 

+  -0027 

I 
5 

i3-5 
5-1 

■0039 

-ooi5 

o-o5 
0-6S 

Oct.        2 

0.  1 5—  7.27 

7-20 

+    5-1 

+    -ooiS 

+  -0108 

ti 

2-5 

-0007 

0-55 

0.    0—  3.  33 

3-55 

— 

■0006 

—    -0021 

7.27—  8.45 

•  ■30 

-    3-4 

—   -0010 

—   -001 3 

4 

3-8 

-OOII 

0  -32 

3.33—  3.57  1 

0  -40 

+ 

•0002 

+     -OOOI 

8. 45—  Q.  34 

0-82 

+    4-5 

+    -0013 

+    -ooii 

+    -0037 

23-72 

+    -0002 

4 

II  -8 

-0034 

0  -20 

3.  57-  8.  17 

4-33 

— 

-0012 

—   -oo52 

9.  34—13.49 

4-25 

-II  -5 

-   -oo33 

—   -0140 

8 

8-0 

-0023 

0-53 

8.  17—  8.49 

0-53 

+ 

■0002 

+     -OOOI 

13.49— 23.  5S 

10  -iS 

-1-    2-51+    -0007 

+  -0071 

4 

2  -0 

-0006 

2-54 

8.49—23.58 

i5-i5 

— 

-0037 

-   -o56i 

2X 

0.  32 — 14.    1 
14.    1—23.  38 

13-48 
0  -62 

-    8-0 
+  16-4 

^   -0023 
+    -0048 

—    -0310 
+    -0462 

+    -01 52 

23  -10 

+    -0007 

12 
12 

4-5 
8-3 

-ooi3 
-0024 

I  -12 

0-80 

0.  3o — 10.  16 
10.  16 — 14.48 

9  77 
4-53 

+ 

-0009 
•0009 

+    -0088 
—   -0041 

14.  48 — 16.45 

1-95 

+ 

-0022 

+    -0043 

16.  4S — 23.  10 

6  -42 

— 

■oo52 

-   -0334 

Dec.       6 

0.  12—  7.  57 

775    +   3-6 

+    -ooio 

+    -0078 

4 

2  -2 

-0006 

1-94 

0.  3o — 23.  55 

23  -42 

— 

■00S4 

-   -1264 

7.  57-14-  55 
14.  55 — 15.  19 

6  -97    —  i5  '7  (—   '0046 

0  '40   j  +     I  -2    1  +    -0003 

-   -o32i 
+    -oooi 

-    -0307; 

23-30 

—   -ooi3 

3i 

6-6 
16-5 

0019 
-0048 

0  -22 
0  -40 

i5.  19—23.  3o 

8-i8 

-2-6 

-   -oooS 

-  -0065 

4 

2-5 

•0007 

2  -04 

„       28        0.    3 —  3.44 

3-68 

+    2-9 

+    -0008 

^              j 
+   -0029 

8 

2  -0 

-0006 

0  -46 

0.    2 —  8.  24 

8-37 

- 

-0022 

—   -0184 

3.  44 —  6.    0 

2-27 

-4-6 

-    -001 3 

—   -oo3o 

6 

4-5 

-001 3 

0-38 

S.  24—12.  35 

4-1 8 

+ 

-000  3 

+    -0013 

6.    0—  6.  i5 

0-25 

+  0-7 

+     "0002 

+    -0001 

+    -0083 

23 -i5 

+    -0004 

I 

6-1 

•ooiS 

0-25 

12.35—23.58 

11-38 

— 

•0004 

—   -0046 

6.  i5—  8.  i5 

2  -OO 

-9-0 

—     -0026 

—   -oo52 

T 

6-6 

-00J9 

0-29 

8.  15—23.12 

14-95 

+    3-1 

+     -0009 

+    -0135 

'4 

2-6 

■0008 

I  -07 

„       29        3.  3o —  6.  44 

3  -23    -   4-0 

—     -0012 

—   -0039 

7 

1-9 

■0006 

0  -46 

I.  30-23.55 

22  -42 

- 

•0028 

-    -0627 

6.44—  8.    S 
8.    8—19.52 

I  -40 
11-73 

+    5-1 
-10-3 

+   -001 5 
-   -0030 

+    -0021  i        ._-c_ 
,.     —   -0^60 
—    -ojji 

18-49 

—     -0020 

6 

32 

3:; 

-0009 

-OOII 

0  -23 

0-37 

19.  52 — 22.    0 

2-i3 

+    I  -3  j  +    -0004 

+   -0009 

2 

3-5 

-OOIO 

I  -06 

i 
i852. 

Jan.        4        0.    0—   8.  37 

8-62 

+    6-2 

+  o-ooi8 

+  0-0IS5 

14 

2-6 

0-0008 

0-62 

0.    0 — 22.    0 

22  -00 

+  0-0044 

+  0-096? 

S.  37-12.  37 

4  "OO 

-4-9 

—   -0014 

—   -oo56 

+  0-0245 

23-84 

+  0-0010 

8 

7-2 

0021 

0  -5o 

12.  37 — 23.  5o 

11  -22 

+    4-3 

+    -001 3 

+    -0146 

16 

I  -5 

-0004 

0  -70 

„       19 

1.  17— II.  19 

10 -o3 

+    1-6 

+    -ooo5 

+    -ooSo 

2 

I -I 

-ooo3 

5-02 

0.  5o —  4.    8 

3 -30 

~ 

-oooS 

—     -002( 

II.  19—13.  38 

2-32 

-   5-6 

—   -0016 

—   -0037 

6 

3-6 

-OOIO 

0-3S 

4.    8 — 10.  38 

6-5o 

+ 

-0009 

+    -ooS; 

13.38—14.48 

I  -17 

+    2-8 

+    -0008 

+    -0009 

5 

2  -2 

-0006 

0-23 

10.  38—18.43 

8 -08 

— 

-0024 

—     aifji 

14.  48- 17.44 

2-93 

—   2-2 

—   -0006 

—   -0018 

+    -0073 

22  -60 

+    -0003 

8 

4-5 

-001 3 

0-37 

iS.  43 — 19.  23 

0  -67 

+ 

-0006 

+    -000/ 

17.45—21.    3 

3 -30 

+    6-8 

+     -0020 

+    -0066 

7 

6-6 

-0019 

0-47 

19.  23 — 23.  59 

4  -60 



-0039 

-   -017; 

21.    3— 21.18 

0-25 

—   0-4 

—     -0001 

-0000 

2 

1-7 

-ooo5 

o-i3 

21.  18 — 2).  54 

2  -60 

+    0-5 

+     -0001 

+    -000 3 

" 

2-7 

-0008 

2-60 

Feb.      14        I.  3o — 1 5.    0 

i3-5o 

+    1-6 

+    -000  5 

+    -0068 

3 

06 

-0002 

4  -So 

0.  3o — 21.  46 

21  -27 

+ 

-oo36 

+   -07  6« 

1 5.    0—21.35 
21.35 — 22.    0 

6-58 
0  -42 

+    3-2 

—   -0004 
+   -0009 

—    -0026 

+    -0004 

-   -0073 

22-27 

—   -0003 

5 
4 

I    I 

8-8 

■ooo3 
-0026 

1-32 

0  -10 

21.  46 — 22.  52 

22.  52  —  23.  40 

I  -10 
0  -So 

+ 

-0024 
-0039 

—    •002< 

+    'oo3l 

22.    0 — 23.46 

I  -77 

—  23  -o 

—   -0067 

—    0119 

8 

5-7 

-0017 

0  -22 

„       i5 

0.    0 —  0.  46 

0-77 

+    I  -7 

+    -0005 

+    "0004 

2 

2-3 

-0007 

0  -39 

0.  1 5 —  3.  48 

3-55 

— 

•0054 

—   -019: 

0.46 —  6. 1 3 

5-45 

-II  -5 

—   -oo33 

—   -oiSo 

23 

4-8 

-0014 

0-24 

3.48 — 16.    I 

12  -22 

+ 

-0023 

+    •028J 

6.  1 3—  8.27 

2-23 

+    2-7 

+    -0008 

+    -ooiS 

6 

3-3 

-OOIO 

0-37 

16.    1—23.  59 

7 '97 

— 

-oo3o 

-    •023< 

8.27 — II.    4 

2-62 

—     2-1 

—   -0006 

—    -0016 

i-    -0006 

23-73 

■0000 

8 

3-3 

•OOIO 

0-33 

II.     4 21.25 

10-35 

+    5-7 

+    -0017 

+    -0176 

47 

3-1 

-0009 

0  -22 

21.25—22.36 

I -18 

—    I  "9 

—   -0006 

—    -0007 

9 

2  -o 

-0006 

0  -i3 

22.  36—23.44 

I    13 

+    3  -4 

+     -OOIO 

+     -OOII 

6 

2-6 

-0008 

0-19 

»        '7 

0.  40 2.  14 

I  -57 

+    3-4 

+     -OOIO 

+    -0016 

I 

2-3 

-0007 

1-57 

0.29—14.45 

14-27 

- 

-0017 

—   -024; 

2.  14 10.  32 

8   30 

—    3-9 

—   -001 1 

—    -0091 

22 

2  -2 

-0006 

0-33 

14.  45—15.  29 

0-73 

+ 

-0006 

+   -000^ 

10.  32 — 18.49 
18.49 — 19.  33 

8  28 

0-73 

H-    4-1 
-   7 '9 

+    -0012 
—   -0023 

+    -0099 
—    -0017 

—     -0021 

23-31 

—     -OOOI 

20 
14 

3-8 
5-6 

-OOII 

-0016 

0  -41 

0  -o5 

i5.  29—23.  36 
23.  36—23.  59 

8-12 

0-3S 

_ 
+ 

-0027 
-0024 

—     •02I< 

+    -oooc 

19.  33 — 20.  20 

0-78 

+    7-3 

+    -0021 

+    -0016 

6 

II  -I 

•00  3  2 

0  -i3 

20.  20' — 23.  59 

3-65 

-4-2 

—   -0012 

-    -0044 

j     .7 

8-3 

•0024 

o-i3 

1 

„        18 

0.    5 —  0.  3 1 

0  -43 

+    0  -6 

+    -0002 

+     -OOOI 

j        I 

7-6 

-0022 

0  -43 

0.    0 —  0.    4 

0  -07 

+ 

-0008 

+    -ooo) 

0.  3i—  0.53 

0-37 

—    1-2 

—    'ooo3 

—     -OOOI 

2 

5-7 

■0017 

0-18 

0.    4 —  I.  37 

1  -55 

— 

-0023 

—   -oo3( 

0.  53—  4.  5i 

3-97 

+    3-0 

+    -0009 

+    -0036 

20 

4-9 

-0014 

0  -20 

1.37—  5.35 

3-97 

+ 

-0057 

+      -022* 

4.  5i —  5.  24 

0-S5 

-2-4 

—    -0007 

—   -0004 

+    -oo3i 

23-89 

+     -OOOI 

4 

5-6 

-0016 

0  -14 

5.  35—23.40 

1 8  -08 



-0043 

-  -077: 

5.  24 —  6.    0 

0  -60 

+    0-7 

+    -0002 

+     -OOOI 

3 

2-9 

-0008 

0  -20 

6.    0 — 16.45 

10  -75 

-   3-9 

—    -00 1 1 

-    -Oil 8 

33 

4  7 

-0014 

0-33 

16.45—23.58 

7-22 

+    5-4 

+    -0016 

+    -0116 

i 

1 

10 

2-7 

-0008 

0-72 
1 

a==^«=  *» 

OBSERVED   AT   THE   ROYAL   OBSERVATORY,    GREENWICH,    FROli    181]    TO   1857. 


(23  ) 


FORCE  MAGNET. 

VERTICAL  FORCE  MAGNET 

Alpebraic 
Simi  of 

Sum 

Mean 

Num- 

Mean 

5Iean 

Times  of 

Length 

Mean 

Equiva- 
lent in 
Terms  of 

Aggregate 

Algebraic 
Sum  of 

Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 

Slean 

Acirrt'iratc 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

Period  of 

Bet-'inning 

of  the 

Disturb- 

Disturb- 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

LVriod  of 

ance  in 

Irregu- 

Irregu- 

In-egoi- 

and  End  of 

Wave  in 

ance  by 

Hori- 
zontal 
Force. 

ance  by 

ance  in 

Irregu- 

Irregu- 

Irregu- 

the Day  or 
Days. 

Hours. 

ance. 

larities. 

larity. 

larity. 

Wave. 

Time. 

Wave. 

Wave. 

the  Day  or 
Days. 

Hours. 

ance. 

larities. 

larity. 

larity. 

h 

ii 

h      m         h     m 

h 

h 

h 

-0-0474  i  23  -87 

—  0-0020 

4 

42 

0-000  3 
•0007 

0-87 
0-18 

I.  3o — 19. 4S 

19.45—23.55 

18 -25 

4-I7 

-0-0082 

+     -OOOI 

—  0021 1 

+   -0003 

-0-385I 
-1-   -001 3 

-0-3838 

22-42 

—  0-0171 

64 
3 

0-0007 
-0000 

0-0018 
-0000 

0-29 
1  -39 

76 

•0019 

0-17 

9 

•0007 

'0-39 

0.  1 3 —  7.  II 

6-97 

-  -0018 

-   -0046 

—     -0321 

10 

-0002 

•ooo5 

0  -70 

2 

•oon 

0  -20 

7.  1 1  —    8.  14 

i-o5 

+     -OOOI 

+   '0003 

-t-    -0003 

-    -.364 

23-64 

-    -oo58 

I 

.•000 1 

-000  3 

I  -o5 

—  -0632     23  g6 

—    -0026 

i5 

2 

iS 

-oooS 
•oo36 
-0021 

0  -29 
0-27 

1  -01 

8.14—23.  5i 

15-62 

—  -0026 

—   -0067 

—   -1046 

iS 

'oooS 

•0021 

0-87 

i3 

■0007 

0-75 

I.    0—23.  55 

22-92 

—   -oo3i 

—   -ooSo 

-   -1834 

-   -1834 

22  -92 

—   -0080 

20 

•0004 

•OOIO 

I  -i5 

—  -0244  '  22  -67 

—   -ooii 

9 

7 
'7 

•0009 
-ooi5 
•001 3 

0  -5o 
0-28 
0-38 

-  -1264    23  -42 

—   -oo54 

Si 

•0012 

0  -46 

0.  12  —  22.  5o 

1 

22-63 

-r     -0014 

-1-    -oo36 

+    -oSi5 

+    -0815 

22-63 

+    -oo36 

3o 

•ooo5 

•001 3 

0-75 

j 

22 

•0008 

0-38 

0.  20  —23.  3o 

23-17 

—     -0016 

—  -0041 

—   -0950 

—   -0950 

23-17 

—   -0041 

i5 

-0004 

•OOIO 

1-54 

—  -0217     23  -93 

—   -0009 

9 

•0010 

0  -46 

6 

•0007 

1  -90 

—  -0627 

22-42 

—   -0028 

52 

•0009 

0  -43 

2.  32 — 10.  57 

8 -42 

-1-    -oooS 

+    -0021 

+    -0177 

8 

•0002 

•000  5 

I  05 

10.  57—  12.    8 

I  -18 

—   -0007 

—   -0018 

—   -0021 

+    -0191 

21-38 

+    -0009 

3 

-OOOI 

•ooo3 

0  -39 

12.    8-23.55 

11  -78 

+    -000 1 

+    -0003 

+    -oo35 

!        1 

-0016 

•0041 

II  -78 

+  o'096S 

22  -oo 

+  0-0044 

22 

0-0009 

I  -00 

i 

1    0.  i5-  6.26 

6-iS 

—  0-0012 

—  o-oo3i 

-0-0192 

'       4 

o-oooi 

0-000  3 

I  -55 

6.26  —  17.    9 

10-72 

+    -0007 

+    -0018 

+    -0193 

—  0-0137 

23-48 

—  0-0006 

,      12 

•0002 

*ooo5 

0-89 

17.    9—23.44 

6-58 

—   -oooS 

—   -0021 

-   -0138 

!     ^ 

-0002 

■ooo5 

3-29 

2 

■ooo3 

1-65 

0.  20 — 22.  40 

22-33 

—     -0021 

—   -0054 

—    -1206 

—   -1206 

22-33 

—   -0054 

1    .11 

•0002 

•000  5 

0-72 

i3 

•ooo3 

0  -5o 

-   -0336 

23-15 

—   -0014 

32 

z 

10 

•OOII 

■0026 
•0008 

0-25 
0  -34 
0  -46 

9 

•0009 

2-36 

1.28—  8.33 

7  -08 

—     -0022 

—   -0057 

—    -0404 

3 

•OOIO 

•0026 

2-36 

+   -0771 

23-17 

+    -oo33 

6 
4 

•0059 
•oo3i 

0-18 
0  -20 

8.33—22.    5 
22.    5—22,.  58 

22.58-23.32 

13-53 
0-88 
0-57 

+    -oooS 

—     -OOOI 
+     -OOOI 

+    -0013 
—   -0003 
+   -0003 

+    -0176 
—   -0003 
-1-   -0002 

—   -0229 

22  -06 

—    -ooio 

8 

5 
1       I 

-0004 
-ooo3 
-ooo3 

-OOIO 

-0008 
•0008 

.-69 
o-i8 

0-57 

14 

•0017 

0-25 

0.    0 —  2.  24 

2-40 

—   -oooS 

—   -ooij 

—   -oo3i 

5 

-0002 

•000  5 

0  -48 

-   -oiSo 

23-74 

—   -0006 

33 

•0014 

0-37 

2.  24—  6.  5 1 

4-45 

+    -ooo5 

+    -001 3 

-1-   -oo58 

-   -1763 

23-42 

-  -0075 

4 

•000  3 

•0008 

I  -I  I 

i5 

•0012 

0-53 

6.51—23.25 

16 -57 

—  -0042 

—   -0108 

-   -1790 

44 

•000  3 

•0008 

0  -38 

20 

■0008 

0-71 

I.     0 — 40.  20 

19-33 

+  -0043 

+    -on  I 

+    '2146 

39 

•0004 

•OOIO 

0  -5o 

-  "0449 

23  -5o 

—   -0019 

3 

■0009 

0-24 

20.  20—20.  36 

0-27 

—   -0006 

—   -0015 

—   -0004 

+    -25x7 

22-98 

+  -0109 

3 

-0006 

•001 5 

0  09 

58 

■0020 

0-14 

20.36—23.59 

3-38 

-1-   -0043 

+    -on  I 

+    -0375 

82 

-0004 

•0010 

0  -04 

II 

•oo53 

o-o3 

I 

■0037 

0-07 

0.    4—23.  58 

23  -90 

+   -0072 

+   -oiSS 

+    ■44^2 

+   ■4.-;.22 

23-90 

+    -0185 

54 

•0004 

•OOIO 

o--!4 

-  -0587 

23  -67 

—     "0025 

12 
20 
33 

1 

•0022 
■0028 

■00 1 3 

o-i3 
0  -20 
0-55 

• 

Gi: 

liENWIC 

II  Magn 

ETICAI 

.    AND    J 

Meteoi 

tOLO 

GICAL    OfiSEin 

A-noNs 

1862. 

A'  /. 

(  24  ) 


Abstract  of  Magnetic  Storms 


MOXTH 

DECLINATION   MAGNET. 

HOEIZONTAL 

AND 

Times  of 

Lengtli 

Mean 

Equiva- 
lent in 

Aggregate 

Algebraic 
Sum  of 

Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 

Mean 

Times  of 

Length 

Mean 

As 

gregate 

DAT. 

Beginning 

of  the 

Disturb- 

Terms of 
Hori- 
zontal 

Disturb- 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Value  oi 

Terms  of 
Hori- 
zontal 

Period 
of 

Deginning 

of  the 

Disturb- 

Disturb-  | 

anrl  End  of 

Wave  in 

ance 

ance  by 

ance  in 

Irregu- 

IlTCgU- 

Irregu- 

and End  of 

Wave  in 

ance 

anco 

Wave. 

Time. 

by  Wave. 

Eorce. 

Wave. 

the  Day 
or  Days. 

Hours. 

ance. 

larities. 

larity. 

Force. 

larity. 

Wave. 

Tune. 

by  Wave. 

by  Wave. 

iS52. 

h       ni        h         ni 

h 

/ 

h 

, 

h 

Ii     m           h    ni 

h 

Feb.      19 

2.  38—  4.35 

j  '-95 

+    2-4 

+  0-0007 

+  0-0014 

5 

2-9 

o-oooS 

0-39 

0.28— II.     3 

10 -58 

_ 

D-0049 

-o-o5i8|| 

4.35—15.43 

1.-.3 

-18-1 

-    -oo53 

— 

-0590 

—  0-0261 

20  -95 

—  0-0012 

55 

7-9 

-0023 

0  -20 

11.    3—15.36 

4-55 

+ 

-0059 

+ 

-026S 

15.43—23.35 

7-87 

-)-i3  -9 

+    -0040 

+ 

•o3i5 

i3 

8-4 

-0024 

0  -61 

i5.  36—16.24 
16.  24 — 17.  32 
17.32—23.  58 

0-80 
i-i3 
6-43 

+ 

-0006 
■0006 
-oo38 

+ 

-ooo5 
-0007 
-0244 

20 

0.  5i—  I.  3i 

0  -67 

+   o-S 

+    -0002 

+ 

-OOOI 

I 

3-2 

-0009 

0  -67 

0.    7—  I.    9 

I  -o3 

— 

-0011 

— 

-001 1  ' 

1.3.-7.59 

6-47 

-   5-3 

—   -ooi5 

— 

-0097 

14 

37 

-00 11 

0  -46 

I.    9 —  5.    2 

3-88 

+ 

-0009 

+ 

-oo35 

7.59—  8.25 

0  -43 

+    I  -2 

+    -ooo3 

+ 

-OOOI 

^ 

10-0 

-0029 

0  22 

5.      2—23.52 

18 -83 

— 

-0021 

— 

-0395 

8.25  —  12..   0 

3-58 

-2-8 

—   -0008 

— 

-0029 

—    -0078 

22-94 

—   -ooo3 

14 

3  -2 

-0009 

0-25 

12.    0— 13.53 

1  -88 

+    0-6 

+    -0002 

+ 

-0004 

3 

4 '2 

-0012 

0-63 

13.53—15.49 

1-93 

—    I  -2 

—    -ooo3 

— 

-0006 

3 

2-5 

-0007 

0  -64 

i5.  49 — 23.  48 

7-93 

+    2-0 

+    -0006 

+ 

-0048 

8 

2  -2 

-0006 

I  -00 

>,         21 

0.  27—  4.    9 

3-70 

+    5-4 

+    -0016 

+ 

-0059 

12 

3-3 

-OOIO 

0  -3i 

0.  12—  3.  14 

3 -03 

— 

-001 1 

— 

-oo33 

4.    9— 15.  i5 

II  -lo 

-8-5 

—    -0025 

— 

-027S 

-    -oi85 

23-02 

—   -oooS 

35 

5-9 

-0017 

0-32 

3.  14—  5.  16 

2 -03 

+ 

-0014 

+ 

-0028 

i5.  15—23.28 

8-22 

+    I  -5 

+    -0004 

+ 

-oo33 

3 

3-0 

-0009 

274 

5.  16—23.  59 

18-72 

- 

-oo32 

- 

-0599 

April   20 

0.    S—  6.    6 

6  -02 

•f- 10  -7 

+    -oo3i 

+ 

-0187 

6 

3-3 

-OOIO 

I  -00 

0.    2-  2.  44 

2-70 

— 

-0016 

— 

-0043 

6.    6—  8.  36 

2  -So 

—  12-0 

-   -0035 

— 

-0088 

6 

4  7 

-0014 

0-42 

2.44—  3.  10 

0-43 

+ 

-0006 

+ 

-000  3 

8.  36—12.27 

3-85 

+     2-2 

+    -0006 

+ 

-0023 

4 

2-3 

-0007 

0  -96 

3.  10—23.59 

20-82 

— 

■00  3  6 

— 

-0750 

12.27—17.27 

5  -oo 

-   5-5 

—   -0016 

— 

-0080 

+    -0226 

23  -91 

+    -0009 

16 

5-4 

•0016 

o-3i 

17.27-17.40 

0  -22 

+    1-3 

+    -0004 

+ 

-OOOI 

I 

14-0 

-.0041 

0  -22 

17.40 — 18.    8 

0-47 

-2-9 

—   -0008 

— 

-0004 

3 

5-1 

-001 5 

0  -16 

18.    8—23.59 

S-85 

+  11  -I 

+     -0032 

+ 

-0187 

16 

4-0 

-0012 

0-36 

May     1 9 

6.12—18.    3 

11-85 

— 13  -I 

—   -oo3S 

— 

-0450 

18 

2-9 

-0008 

0-66 

0.  3i — 11.  3o 

10-98 

+ 

■0009 

+ 

•0099 

iS.    3—19.12 

I -15 

+   0-3 

+    -0001 

+ 

-OOOI 

-    -0485 

15-97 

—   -oo3o 

2 

2-6 

■0008 

0-58 

II.  30—13.28 

1-97 

— 

-OOOI 

— 

-0002 

19.  12 — 22,  10 

2-97 

-4-2 

—   -0012 

— 

-oo36 

5 

2-7 

-oooS 

0  -59 

i3.  28  — 19.  14 
19.  14—23.  59 

5-77 
475 

+ 

-0012 
-0025 

+ 

•0069' 
■0119 

„         20 

12.    0 — 18.47 

678 

-    3-4 

—   -0010 

~ 

-0068 

-    -0068 

6-78 

—   -0010 

3 

3-5 

-OOIO 

2  -26 

0.  22 —  3.  21 
3.21—  8.29 
8.29—23.47 

2-98 

5-i3 

i5-3o 

+ 

-0009 
•0007 
•ooo5 

+ 

-0027 
-oo36 
-0077 

June     1 1 

1.28—  6.38 

5-17 

+    2-9 

+    -0008 

+ 

-0041 

3 

2-7 

•0008 

I  -72 

0.  3o —  9.  12 

8-70 

+ 

■0017 

+ 

-0148 

6.  38  —  14.  24 

7 '77 

-II -9 

-   -oo35 

— 

-0272 

—   -ooSo 

22-52 

—     -OOOI 

17 

6-9 

-0020 

0  -46 

9.  12—23.  59 

14-78 

— 

-oo3i 

-0458 

14.  24—23.  59 

9-58 

+    7-3 

+    -0021 

+ 

-0201 

II 

6-4 

■0019 

0-S7 

„         16 

0.  40 —  3.  18 

2-63 

-    1-3 

—   -0004 

_ 

-001 1 

3 

3-3 

-OOIO 

0-8S 

0.  3o—  8.  34 

8-07 

+ 

-0019 

+ 

-oi53 

3.  18—  6.  i5 
6.  15—17.45 

2-95 
II -50 

+    3-6 
-6-1 

+    -0010 
—   -0018 

+ 

-oo3o 
-0207 

—   -0126 

23-31 

—   -ooo5 

7 
24 

2-5 
3-5 

-0007 

-OOIO 

0-42 
0-48 

8.34-  8.  5i 
8.  5i— 16.  18 

0-28 
7-45 

+ 

-0001 
-0008 

+ 

•0000 
-0060 

17.  45 — 23.  59 

6-23 

+    3-4 

+    -0010 

+ 

-0062 

7 

2-3 

■0007 

089 

16.  18 — 21.  46 
21.46-23.59 

S-47 
2  -22 

+ 

-0009 
-0006 

+ 

-0049 
•001 3 

July     10 

1.26—  7.17 
7.  18 — 22.  3o 

5 -85 
i5  -20 

+    3-7 
-97 

+     -OOJI 

-  -0028 

+ 

-0064 
-0426 

-   -o362 

21  -o5 

—   -0017 

i3 
16 

3-5 
4  7 

-OOIO 

-0014 

0  -45 
0  -95 

1.55— 11.52 
11.  52 — 23.  10 

9-95 
11  -30 

+ 

-0019 
-ooi3 

+ 

•01891 

-0147! 

Nov.     J I 

0.    0—  8.33 

8 '55 

+    3-4 

+    -ooio 

+ 

-0086 

II 

5-5 

•0016 

0-78 

0.  46 —  6.  16 

5-5o 

+ 

-0012 

+ 

•00  6  f 

8.  33— 13.59 

5-43 

-10-5 

—    -oo3i 

— 

-0168 

+    -0057 

23-88 

+    -0002 

11 

5-8 

•0017 

0  -49 

6.16—23.59 

17  -72 

— 

-0017 

— 

-o3oi 

13.59—23.53 

9-90 

+    4-9 

+    -0014 

+ 

-0139 

i5 

2-8 

-0008 

0-66 

..       i3 

0.  iS —  4.  32 

4-23 

+   2-1 

+    -0006 

+ 

-0025 

7 

3-1 

-0009 

0  -60 

0.44—13.    3 

12-32 

— 

-0019 

_ 

-023.) 

4.32—15.    0 

10-47 

-   4-6 

—   -001 3 

— 

-oi36 

+    -0114 

23-68 

+    -ooo5 

21 

4-5 

-001 3 

0  -5o 

i3.    3— 13.14 

o-i8 

+ 

-OOOI 

•oooc 

i5.    0—23.59 

8-98 

+    87 

+    -0025    + 

-0225 

i5 

3-9 

-OOI  I 

0  -60 

i3.  14—23.  59 

10  -75 

— 

-0011 

-01 1  i 

i853. 

\ 



Jan.      10 

I.i5—  2.  i3 

0-97 

+    0-5 

+  0-0001 

+  0-0001  1 

1 

•   9 

0-0006 

0-97 

1.22—  8.    6 

6-73 

—  0-0008 

—  o-oo5. 

2.  1 3 — 10.  21 

8-i3 

-6-1 

—    -0018 

— 

-0146  —0-0063 

22-73 

—  o-ooo3 

II 

4 '4 

-001 3 

0-74 

8.    6—  8.58 

0-87 

+ 

-ooo5 

+ 

-OOOi 

10.  21 — 23.  59 

13-63 

+    1-9 

+    -C006 

+ 

-0082 

7 

2-4 

-0007 

1-95 

8.58—23.59 

i5  -02 

— 

"OOIO 

— 

-01 5t 

March    7 

0.  10 —  4.    5 

3-92 

-    3-0 

—   -0009 

_ 

■00  3  5 

• 

2 

I    I 

■ooo3 

I  -96 

0.    5—  3.  i3 

3-i3 

+ 

-ooo3 

+ 

-ooo( 

4.    5—  6.  25 

2-33 

+     2-1 

+    -0006 

+ 

-0014 

II 

o-S 

■0002 

0  -21 

3.  i3—  5.32 

2-32 

— 

-0007 

— 

-001 1 

6.  25 — 12.  20 

5-92 

-     7-1 

—   -0021 

— 

-0124 

23 

2-9 

■0008 

0-25 

5.32—  7.19 

1-78 

+ 

-001 5 

+ 

-002; 

12.  20 — 14.    5 
14.    5—19.27 

1-75 
5-37 

+    2-5 
-    3-8 

+    -0007 
—   -001 1 

+ 

-0012 
-0059 

—   -0171 

23-82 

—   -0007 

4 
14 

3-1 
2-8 

-0009 
-0008 

0-44 
0  -39 

7.  19 — 16.  10 

1 6.  10 — 17.    2 

8-85 
0-87 

+ 

-001 3 
-ooo3 

+ 

-our 

-000 

19.27—22.27 

3  -oo 

+    2-3 

+    -0007 

+ 

-0021 

6 

I  -3 

•0004 

0  -5o 

17.    2—23.59 

6-95 

— 

-0019 

— 

-oi3: 

22.  27 — 23.  29 

I  -o3 

-0-8 

—   -0002 

— 

-0002 

3 

0-5 

-OOOI 

0-34 

23.  29—23.59 

0  -5o 

+    1  -5 

+    -0004 

+ 

-0002 

3 

I  7 

-ooo5 

0-17 

•\ 

s 

1.    0 —  2.    9 

I  -i5 

-0-5 

—   -oooi 



-OOOI 

2 

0-9 

•ooo3 

0-58 

0.    5—  2.  55 

2-83 

_ 

•0011 

_ 

•oo3 

2.    9 —  6.  25 

4-27 

+    3-7 

+     "OOII 

+ 

•0047 

16 

I  -8 

■ooo5 

0-27 

2.55—13.27 

10-53 

+ 

-0006 

+ 

-006 

6.2S— 11.43 

5-3o 

-   9-5 

—   -0028 



-0148 

—   -0073 

22-98 

—   -ooo3 

'9 

3  -7 

-00 1 1 

0-2S 

13.27—18.49 

5-37 

— 

-0016 

— 

•008' 

11.43 — 15.  10 

3-45 

+    4'4 

+    -001 3 

+ 

-0045 

8 

8-2 

-OOJ4 

0  -43 

iS.  49 — 20.  2  3 

1-57 

+ 

-0014 

+ 

•002 

1 5.  10 — 19.  24 

4-23 

-2-8 

—    -oooS 

_ 

-0034 

12 

•  7 

-ooo5 

0-35 

20.  23 — 23.  59 

3-60 

— 

-001 1 

— 

-004 

19.24—23.  59 

4-58 

+    1-3 

+    -0004 

+ 

-0018 

i5 

1-8 

-ooo5 

o-3i 

^ 

OBSERVED   AT   THE   EOYAL   OBSERVATORY,    GREENWICH,    FROM    1841    TO    1857. 

(  25  ) 

I'i  HiCE  MAGNET 

VERTICAL  FORCE  MAGNET. 

\  -'  braic 
-:mof        Sum 

Mean 

Num- 

Mean 

Mean 

Times  of 

Length 

Mean 

Equiva- 
lent in 

Aggregate 

Algebraic 
Sum  of 

Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 
Terms  of 

Mean 

- 1  cerate 
iiirb- 

of 

Disturb- 

ber of 

Value  of 

Period  of 

Beginning 

oftlic 

Disturb- 

Terms of 
Hori- 
zontat 

Disturb- 

Aeeregate 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

Period  of 

,  c  m 

Irregu- 

Irregu- 

Irregu- 

and End  of 

"Wave  in 

ance  by 

ance  by 

aiice  in 

Irregu- 

Irregu- 

Hori- 
zontal 
Force. 

Irregu- 

1 lay  or 

1  i;iys. 

Hours. 

ance. 

larities 

larity. 

larity. 

Wave. 

Time. 

AVave. 

Force. 

Wave. 

the  Dav  or 
Days. 

Hours. 

ance. 

larities 

larity. 

larity. 

h 

h 

h     m          h     m 

b 

• 

h 

h 

8 

0-0028 

1-32 

I.    0— 23.  58 

22-97 

—  0-0044 

—  o-oii3 

—  0-2596 

—  0-2596 

22-97 

—  0-0I13 

100 

0-0007 

0-0018 

0-23 

7 

•00S2 

0-65 

-:-o492 

1 

23-49 

—  0-0021 

3 

8 

45 

•0017 
•0014 
-0014 

0-27 
0  -14 
0  -14 

i 

1                       ! 

4 

-0008 

0-26 

0.46—23.  52 

23  -10 

—    -0027 

—    -0069 

-  •1594 

-   -1594 

23  -10 

—   -0069 

17 

-0004 

•0010 

1-36 

-  -037. 

23-74 

—    -0016 

16 

40 

•001 3 
•0010 

0  -24 
0-47 

• 

8 

•0009 

0-38 

0.45—23.  17 

22-53 

—   -0030 

-    -0077 

-    -1735 

-    -1735 

22-53 

-   -0077 

23 

-0004 

•0010 

0-9S 

—  '0604 

23-7S 

—    -0025 

12 

5o 

■ooi3 
•001 1 

0-I7 
0-37 

8 

•0009 

0  -34 

I.  22  —  23.  52 

22  "So 

—   -0026 

—    -0067 

-    -1508 

-   -1508 

22  -5o 

—   -0067 

41 

•0004 

-0010 

0-55 

-  -0790 

23  -95 

—   -oo33 

4 
40 

•0016 
-001 5 

0  -11 

0-52 

16 

•0008 

0  -69 

2.      0— 23.  l5 

21-25 

+     -OOII 

+    -0028 

+    -0595 

+    -0595 

21-25 

+    -0028 

12 

-0004 

•0010 

1-75 

4 

•ooo5 

0-49 

+   -0047 

23-47 

+    -0002 

8 
8 

•0012 
•0010 

0-72 
0  -59 

6 

•0007 

0  -5o 

I.  3o — 15.  i5 

13-75 

+    -0017 

+    -0044 

+    -0605 

+    -0605 

13-75 

+   -0044 

'4 

■0002 

•000  5 

0-98 

-  -0068 

23  -41 

—   -0003 

14 
17 

-0016 
•001 1 

0-37 
0  -90 

—   -cSio 

23 -48 

—   -0013 

IS 

•ooii 

0-58 
0  -67 

1.30—23.  5i 

'    22-33 

—   "0076 

—    -0195 

-  -4354 

-    -4354 

22-33 

—   -019S 

32 

•0004 

-0010 

0  -70 

22 

-0019 

17 

•0014 

0-47 

2 

•0006 

0  -14 

+   -0177 

23-49 

+    -oooS 

i5 
4 

-0010 
-0016 

0  -5o 
1-37 

No  Register. 

I 

-0006 

2  -22 

+   "0042 

21-25 

+    -0002 

16 
9 

-0019 
-001 3 

0-62 
1-26 

0.55—  3.  16 

3.  16— 13. 14 

1 3. 14 — 23. 10 

2-35 

9  "97 
9-93 

—  -0004 
+    -0007 

—  -0018 

—  -coio 

+  -0018 

—  -0046 

—  -0024 
+   -0179 

-  -0457 

—     '0302 

22  -25 

—   -0014 

I 

10 
4 

•0000 
-ooo3 
•0004 

•0000 
•oooS 
■0010 

2-35 
I  -oo 

2-48 

-  -0235 

23  -22 

—    -0010 

3 
35 

•0010 

1-83 

I.    0—23.57 

22  -95 

+   -oo55 

-1-   -0141 

+   -3236 

+    -3236 

22  -95 

+    -0141 

20 

•0004 

•0010 

i-i5 

•0012 

o'Si 

IZ 

■0010 

I  -o3 

2.    1—23.  17 

21  -27 

—  -ooSo 

-  -0077 

-   -1638 

-   -1638 

21  -27 

-   -0077 

12 

-ooo3 

•oooS 

177 

-  -0352 

23-25 

—   -001 5 

2 

•001 3 

0  -09 

II 

•0014 

0-98 

5 

0-00I3 

1-35 

—  0-02CO 

22-62 

—  0-0009 

3 

•0010 

0  -29 

No  Photographic  liegister. 

8 

-0006 

I  -88 

3 

•0004 

1-04 

0.  12—23.  59 

23 -78 

+  0-0055 

+  0-0141 

+  0-3353 

+  0-3353 

23-78 

+  0-0141 

II 

0-0007 

o-ooiS 

2-16 

6 

•0006 

0  -39 

- 

g 

■OOII 

0  '22 

-     -0224 

23  -90 

—   -0009 

22 

2 

22 

-0008 
■0008 
-0004 

0  -40 

0-44 
0-32 

4 

-OOII 

0-71 

1 
1.27—23.   S4 

22-45 

+   -0092 

+   -0236 

+   -5298 

+   -5298 

22-45 

+   -0236 

II 

■ooo5 

•ooi3 

2-04 

23 

•oooS 

0  -46 

—     '0072 

23  -90 

—   -ooo3 

7 
9 

-ooo5 

•OOII 

•ooo5 

0-3S 

0-22 
0  -40 

K  k  2 


(  2G) 


Abstract  of  Magnetic  Storms 


Moxin 

AKD 
DAT. 


iS53. 
March  ii 


INInv 


June 


Jul)-      I  ^ 


All?.      2  1 


sept. 


Oct. 


DECLINATION  MAGNET. 


Times  of 

Beginning 

and  End  of 

Wave. 


i5 


Nov. 


Dec. 


1.4(5—  7.  3 1 

7.  3i — 17.  3o 

17.  3o — 23.46 

o.    6 —  3.43 

3.  43 —  9.  20 

9.  20 — 10.    6 

10.    6 — 14.    6 

14.    6—17.37 

17.  37—23.49 

o.  13—7.    4 

7.    4 — 10.  33 

10.33—14.    8 

14.    8 — 1 5.  14 

i5.  14 — iS.  54 

18.  54 — 19.  41 
19.41—23.  33 

o.    8-  7.  37 

7.  37 — 21.  16 

21.  16—23.55 

o.  12 — 10.    2 

10.  2 — 1 1.  21 

11.  21 — 11.40 
11.40 — 16.  10 
16.  10 — 16.  43 
16.  43^19.45 

19.  45 — 20.  10 

20.  10 — 23.  59 


o.  27 —  8.  46 

8.  46^10.  22 
10.  22 13.  37 

i3.  37—14.  32 
14.  32 — 1 5.  5o 
i5.  50—17.  34 
17.  34 — 23.  59 

o.  iS—  5.22 
5.  22 —  9.  21 

9.  21 —  9.  55 
9.  55 — 14.  52 

14.  52—23.  55 


o.  28 —  4.    9 

4.  9— 11.17 
11.17— 13.  8 
i3.    S— 23.  59 

o.  3o—  4.  44 

4-44—  7.    4 

7.    4—  9.  16 

g.  16 — 15.    4 

1 5.    4—23.59 

o.  3 1—  5.  58 

5.  58— II.  4 
II.  4 — 16.40 
16.40 — 23.  4 
23.    4—23.59 


Length 
of  the 

Wave  m 
Time. 


Mean 
Disturb- 
ance 
by  Wave. 


Equiva- 
lent in 

Terras  of 
Hori- 
zontal 
Force. 


Aggregate 
Disturb- 
ance by 
Wave. 


Algebraic 
Sum  of 

Ag>rregate 
Disturb- 
ance in 
the  Day 
or  Days. 


5-75 
9-98 
6-27 

3-62 
5 -61 
077 

4  "CO 

3-52 
6 -20 

6-85 
3-48 
3-58 
I  10 
3-67 
0-78 
3-87 

7-48 

13-65 

2-65 

9-83 

1-32 
O  '32 

4  '50 
0-55 
3 -03 
o  -42 
3-82 


8-32 
1  '60 
3-25 
0-92 
I  -30 
1-73 
6  '42 

5  -07 
3-98 
o  -57 
4-95 
9  '05 


3-68 
7-i3 

1  -85 
IO-85 

4-23 
2-33 

2  '20 

5  -So 
8-92 

5-45 
5-IO 
5 -60 

6  -40 
0-92 


-  ?■» 
+    5-0 

+   4-4 

-  4-6 
+    I  -3 

-  3-8 
+    I  -7 

-  1-5 

+  3-7 

-  5-7 
+  1-4 

-  9-5 
+  6-5 

-  I  -7 
+  2-3 

-I-    2  -I 

-  5-2 
+    o'3 

+   4-5 
-7-2 

+  10  'O 

61 

I  -o 
4-2 
J  'o 
1  -5 


+      1-2 

-  0-8 

-I-     2  'O 

-  0-8 
+    8-0 

-  3-3 
+    8-8 

+    5 -8 

-  'i  -I 

+     O  -A 

-8-3 
+    3-1 


-t-  1-5 

-  5-4 
+  0-4 

-  0-8 

+  3-9 

-  I  •! 

+  1-4 
-i3-3 

+  8-4 

+  11  -3 

-  6-5 
+  3-7 

-  0-8 


+  o'ooo6 

—  "0023 
+  '0015 

+  '0013 

—  -0013 
+  '0004 

—  'OOII 

+  '0005 

—  '0004 

+  '0011 

—  '0017 
+  '0004 

—  '0028 
+  "0019 

—  'ooo5 
+  '0007 

+  '0006 

—  'ooiS 
+  "oooi 

-I-  -0013 

—  '0021 
+  -0029 

—  '0018 

+  '0003 

—  '0012 
+  "ooo3 

—  '0004 


+  -0003 

—  '0002 

+  '0006 

—  '0002 
+  -0023 

—  'OOIO 
-r  '0026 

+  -0017 

—  '0003 

+  *OOOI 

—  '0024 
+  '0009 


-}-  '0004 

—  *ooi6 
-I-  'oooi 

—  '0002 

-I-  -0011 

—  "0003 
-t-  '0004 

—  "0039 
+  '0024 

+  -0033 

—  '0019 
+  -ooi  I 

—  "0002 

+  '0002 


+  o'oo35 

—  '0230 

+  '0094 

+  "0047 

—  -0073 
+  '0003 

—  '0044 
+  -ooiS 

—  '0025 

+  -0075 

—  '0059 
-I-  "0014 

—  '0031 
+  '0070 

—  '0004 
-t-  '0027 

+  "0045 

—  '0205 

-I-  '0003 

+  -0128 

—  '0027 
+  '0009 

—  'ooSi 

+  '0002 

—  '0036 
+  'oooi 

—  -0015 


+  -0025 

—  "0003 
-I-  '0020 

—  '0002 
+  '0030 

—  '0017 
+  -0167 

+  -0086 

—  '0012 
+  *OOOI 

—  '0119 
-(-  -0081 


-I-  -0015 

—  '0114 

+  '0002 

—  '0022 

+  "0047 

—  '0007 
+  "0009 

—  '0226 
+  "0214 

+  'OlSo 

—  -0097 
-t*  '0062 

—  '0013 

+  '0002 


-     -0074 


+     "0092 


•0157 


—     '0019 


-I-     -0037 


•01 1 9 


+   '0037 


+   -0134 


Sum 

of 

Hours. 


Mean 
Disturb- 
ance. 


Num- 
ber of 
IiTegu- 
lai-ities. 


Mean     Equiva, 

■   lent  m 

Value  of  Terms  of 

Irregii-^    Hori- 

"     !   zontal 

l.arity.      Force. 


23-7= 


i3-33 


23-78 


13-79 


23-54 


23  '62 


23 -5i 


23-48 


23-47 


-o-ooo5 


-ooo3 


+    -0004 


—    -0007 


+    -0009 


—  -000  5 


+   "0006 


7 
3i 
21 

10 
18 

2 
II 

8 
H 

12 

i3 

10 

3 

i5 

4 
20 

9 

40 

I 

34 
7 
2 

32 

4 
22 

9 
i3 


0-9 

2  -o 
2-7 

I  -6 

2-5 
6-0 

1  -6 

2  -2 
1-8 

1-5 
1  -6 
3-9 
7-6 
5-2 
2-6 
I  7 

I  -7 
2-7 
0-8 


7-2 

21  -6 

3   I 

3-2 

2-3 

I  '4 
I  '4 


Mean 
Period 

of 
Irregu- 
larity. 


0-000  3 
-0006 
-ooo3 

•000  5 
-0007 
-0017 
-ooo5 
■0006 
-ooo5 

-0004 
-ooo5 

•OOII 

-0022 
-001 5 
•0008 
•ooo5 

•ooo5 
-0008 
'0002 

-0008 
■0021 
-0063 
-0009 
•0009 
•0007 
•0004 
•0004 


o  -36 
o-3i 
o  -39 
o  '36 
0-44 
0-44 

o  -57 
o  -27 
0-36 
o  -37 
o  -24 
o  -20 
o  -19 

0-83 
o  -3j. 
2-65 

o  -29 
o  -19 
o  -16 
o  -14 
o  -14 

0-14 

o  -o5 
o  -29 


HOraZONTAL 


Times  of 

Beginning 

and  End  of 

Wave. 


Length 
I    of  the 

Wave  in 
'    Time. 


o.    5 —  5.  21 

5.21—  6.28 

6.  28—11.46 

II.  46 — 1 3.  18 

i3.  18—23.59 

o.  3o — 23.  59 


o.  4 —  6.  1 6 
6.  16—  6.26 
6.  26 — 23.  45 


o.  8—14.35 
14.  35—14.45 
14.  45 — 1 5.  46 
i5.  46—22.  23 
22.  23 — 23.  45 


o.  1 5 —  2.  41 

2.  41 — II.  3o 

II.  30—23.  55 


I.  So- 
lo. 46- 


-  i.5o 
-10. 46 
-23.59 


h 

5  '27 

I  '12 

5-3o 

1-53 

10 -68 

23-48 


0-17 
17  '32 


14-45 

0  -17 

1  -02 

6-62 

1-37 


2  -43 

8-82 

12  -42 

I  -83 
8-93 

I  3  '22 


Mean 
Disturb- 
ance 
by  Wave. 


—  0-0009 
-I-  -0004 

—  -0007 
+  "0006 

—  -001 7 

—  -002S 


—  -0022  —  -0135 
+  -0002 

—  -0024 


-I-  "0040 

—  -001 3 
+  -0010 

—  -0044 
+  "0004 


—  -0003 
+  -0013 

—  -OOII 

—  -0006 

-h  -0031 

—  -0027 


Declination  and  Horizontal  Force  Photographic  Traces  too  faint  for  use. 


3 

7 

4 
II 
i3 

12 

9 

3 

21 

25 


3 
l3 


6 

4 

2 

i5 

22 

21 
21 


I  -3 

-0004 

I  -0 

■ooo3 

I  -3 

-0004 

I  -3 

-0004 

7'1 

-0021 

1-4 

2  •! 

-0004 
•0006 

I  7 

•000  5 

3-4 

-0010 

•  9 

-0006 

3-6 

-0010 

3-8 

-OOII 

I  -8 

•ooo5 

4'i 

-0012 

i3-i 

-oo38 

0-8 

-0002 

1  -8 

-ooo5 

4-3 

•001 3 

2-5 

'0007 

3-1 

2-7 

•0009 
-0008 

2  '4 

-0007 

3-4 

■0010 

3-4 

-0010 

I  -o 

-ooo3 

I  '4 

•0004 

4'i6 
0-53 
o  -46 
o  -46 
0-33 
o  -16 

0-49 

o  -42 

0-44 

o  ^19 
o  -23 
0-36 


I  -23 

0-55 

o  -62 
3-62 

0  -71 
0-58 

1  -10 
o  -39 
o  -41 

o  -26 

0  -24 

0-47 

1  -60 

o  -46 


I.  5—14.  53 
14.  53—16.  33 
16.  33 — 17.  42 
17.42 — 23.  5o 


o.    o—  3.  1 8 

3.  18—  5.54 

'  5.  54 — 16.    4 

16.  4 — 17.20 

17.  20 — 23.  53 

o.    o — 23.  59 

o.    o — 23.  59 

o.  o — 10.  10 
10.  10 — 16.  57 
16.  57—23.59 


i3 

•80 

I 

•67 

I 

-i5 

6 

-i3 

3 

-3o 

2 

•60 

10 

■17 

I 

■27 

6 

-55 

23 

•98 

.    23 

-98 

10  -17 

6-78 

7  -03 


o.  15—23.59    '  23-73 


o.    o — 23.  59 


23-98 


+  -0028 

—  -0018 
+  -ooiS 

—  -0066 


—  -0014 
+  -0020 

—  -0024 
4-  -0007 

—  -0059 

—  -ooiS 

—  "0014 

—  -OOII 

+  -ooo5 

—  -0002 


—     -0020 


—     -0045     —     -1079 


OBSERVED   AT   THE    RoYAL   OBSERVATORY,    GREENWICH,    FROM    1811    TO    1857. 


(  27  ) 


i>i;CE  MAGNET. 


Al-'rliraic 

Mini  of 

AL'-n-^ate 

I'lsturb- 

uiiri'  in 

tl:  ■  Davor 

|l:ivs. 


Sum 

of 

Hours. 


-00253 


-  -0657 


-  -0552 


+    -0300 


—   "0029 


—  "0090 


li  '90 


23-48 


13-69 


ilcan 

Num- 

Mean 

ber  of 

Value  of 

Irregu- 

Irregu- 

.luce. 

larities. 

larity. 

Meau 

Period  of 

Irregu- 

larit.v. 


i3-63 


23-67 


23- 


—     -0032 


-  -0028 


-0023 


+    -0013 


—     'OOOI 


—    -0004 


22  -jS 


—  -0616 

—  -o3i2 

-  -0336 

—  '0092 

-  -0474 

-  -1079 


23  -89 

23  -98 
23-98 

23-98 
23-73 


-0026 


—   -0013 


—   '0014 


—    -0004 


5 
S 

16 
6 

22 

80 


38 


4 

3o 

5 


z 

23 

26 

4 
55 
70 


iS 

7 

6 

i5 


7 
17 
36 

4 
26 


16 
9 


—   -0020       49 


23  -98    —   -0045  i     41 


0-0004 
-0006 
-0008 
-0014 
■0007 

-0007 


*0OI2 
-0010 
-0007 


-001  I 
-0004 
■0034 
-0014 
-0004 


•OOOI 

-0012 
■0006 

-ooo5 
-0012 
-oooS 


•0007 
-ooi5 
'ooo3 
•0012 


•001 3 
"0023 
-0008 
-0014 
-ooo3 

-ooo3 

•0004 

•0007 
•ooo3 
-0006 

-0008 


I  -o5 

O  -22 
0-33 

o  -26 

0-49 


O-2S 

0-17 

o  -46 


O  -25 
0-17 
0-25 
O  -22 
0-27 


I  -22 

0-3S 
0-48 

o  -46 
0-16 
0-19 


0-77 
o  -24 

0-19 

o  -41 


0-47 
o-i5 


-28 
-32 
•25 


-66 


o  -64 
o  -75 
3-52 


0-49 


0-58 


VERTICAL  FORCE  MAGNET. 


Times  of 

Bef^'inuiug 

aud  End  of 

Wave. 


h     in  h     HI 

o.  46 — 23.  59 


I.    5 — 23.  59 

I.      0—23.59 


o.  i5 — 16.  II 
16.  II — 16.  32 

16. 32—23.  59 


0.45—23. 59 


o.  35—  5.  36 

5.  36 — 10.  40 

10.  40 — 12.  39 

12.  39 — 23.  59 


o.  15—23.59 
o.  3o — 10.  22 

10.  22—23.  59 


o.  15-14.48  ; 

14.  43—23.  59 


LcriKth 
of  the 

Wave  in 
Time. 


Mean 
Disturb- 
ance by 

Wave. 


Equiva- 
lent in 

Terms  of 
Hori- 
'/.ontal 
Force. 


Aggregate 
Disturb- 
ance by 
Wave, 


Algebraic 

Sum  of 

Sum 

Aggregate 

Disturb- 

of 

ance  ni 

the  Dav  or 

Hours. 

Days. 

Mean 
Distm-b- 


Num- 
berof 
Iri-egu- 

larities. 


i3-22 


22  -90 


22-98 


i5-93 
0-35 
7-45 


23-23 


5  -02 

5-07 

I  -98 
11-33 


23-73 

9-87 
13-62 


+  o'oo59 


•f    -0061 


+  0'Ol52 


+    ^0157 


+    '0058    +    ^0149 


+  '0047 
—  •oooz 
+    '0018 


—     '0025 


—  '0012 

+  -ooiS 

—  -0036 
+  '0007 


-  0^3529 


+    ^3595 


+    -3424 


+  0^3529 


h 

23-22 


+     -3595       22-90 
+     -3424       22  -98 


-OI2I  +  -1928 

-ooo5  —  -0002 

•0046  +  ^0343 


14-55 
918 


o.  0—23.  59 


o.  3o —  6.  45 
6.45—23.  59 


o.  40 —  8.  59 
8.  S9— 23.  59 


23-98 


6-25 
17  -23 


+  -0002 
—  -0017 


•0014 
-oooS 


—  -0064 


—  '0031 
+  "0046 

—  -0093 
+  -ooiS 


—  '0026 

+  '0005 

—  ^0044 


-  -1487 


-  •oi56 
+  ^0233 

—  ^0184 
+  ^0204 


—  -0617 

+  'C049 

-  ^0599 


269 


•14S7 


23-73 


23-23 


+  -0097  i  23  -40 


+  -0036  +  -0524 
—  '0021  —  •oigi 


—  -0617 

-  ^0550 


+  0-OI52 


+    •0157:,     i5 


+    ^0149 !      21 


Mean 
Value  of 
Irregu- 
larity. 


+    -0096 


—    •0064 


+    ^0004 


+   -0331 


23-73 
23-49 


23-73 


—  '0026 


•0014 


24 


17 


4 

9 

7 

14 


Values  insufficient  for  Reduction, 


Values  insufficient  for  Reduction. 


f    -0050   +    ^0129 


+    -0006 
—   -001 5 


8  -32    +   -0019 
1 5  "00    —   "0006 


+   -ooiS 
—   -0039 


+   -0049 
—   -ooiS 


-I-   -3093   +   -3093  !  23  -98 


+   -0094 
—  -0672 


+    -0408 

—     -0225 


-   -0578     23 


+    -0183      23-32 


+    '0129 


—     '0025 


+    -oooX 


4 
iS 


0-0006 


-0004 


■ooo3 


-0006 
-ooi3 
•ooo5 


-0006 
-0006 
-0099 
-000.4 


-0006 


•0002 
•0007 


-0004 
•0004 


-0002 
•0002 


•ooo5 
-oooS 


Equiva-       -,, 
lent  in    '    Mean 

Terms  of  Period  of 
Hori-     I  T 
zontal       I"-egu- 
Force.       larity. 


0-0015 


•oooS 


-001  5 
•oo33 
•001 5 


•001 5 
-001 5 
•0025 
•0010 


•001 5 


-ooo5 
-C018 


-0010 
•0010 


-0004    -0010 


I  -53 


I  -09 


0-66 
0-35 
0-62 


'•37 


I  -26 
0-56 
0-28 
0-81 


2-97 

3-29 
1-36 


0  ^54 

1  ^02 


•ooo5 
■ooo5 


■001 3 
■001 3 


I  -56 
I  -iS 


0  -46 

1  -88 


(  28) 


Abstract  of  Magnetic  Storms 


Month 

AND 

Day. 


DECLINATION  MAGNET. 


Times  of 

Beginniiif^ 

and  End  of 

Wave. 


Lengtli 

Mean 

oftho 

Disturb- 

Wave in 

ance 

Time. 

by  Wave. 

Equivar 
!cnt  in 

Terms  of 
Hori- 
zontal 
Porcc. 


Aggregate 

Disturb- 

auce  loy 

Wave. 


Algebraic 
Sum  of 

Aggregate 
Disturb- 
ance in 
the  Day 
or  Days. 


Sum 

of 

Hours. 


Mean 
Disturb- 
ance. 


Num- 
ber of 
Irregu- 
larities. 


Jlean 
yalue  of 
Irregu- 
larity. 


Equiva- 
lent in 
Terms  of 
Hori- 
zontal 
Force. 


l\Iean 
Period 

of 
Irregu- 
larity. 


i853. 
Dec.  zi 


h  m  h  m 
O.  I  3 —  4.48 
4.  48-  5.  ?7 
5.37-  7-43 
7.  43  —  1 1.  20 
II.  20 — 23.  35 


11 

/ 

4-58 

+    2-5 

0-82 

-  17 

2  -lo 

+  27 

3-62 

-6-0 

12-25 

+    1-6 

+  o'ooo7  i  +  o'oo3a 

—  'oooS  j—  '0004 
+  -oooS  +  -0017 

—  '0017  ]—  '0062 
+  'oooS  +  *oo6i 


+  0-0044 !  23  -37 


/ 

8 

I  -o 

0-0003 

2 
4 

4-4 
2  -I 

•001 3 
-0006 

8 

6-0 

■0017 

i3 

1-5 

-0004 

o  -57 
o  -41 

0-52 

o  -45 

0-94 


HORIZONTAL 


Times  of 

Beginning 

and  End  of 

Wave. 


o.  10 —  5.  19 
5.  19 —  7.  10 
7.  10 — 23.  10 


Length 
of  the 

Wave  in 
Time. 


Mean 
Disturb- 
ance 
by  ATave. 


Aggregate 
Disturb- 
ance 
by  Wave. 


5-i5 

1-85 

x6  'oo 


—  0-0007 
+  -0007 

—  -0003 


—  o-oo36 
+    -001 3 

—  -0048 


1SS4. 
Jan.   S 


Feb.   16 


24 


March  6 


i5 


o.  JO —  5.  16 

5.  16 — II.  22 

II.  22 — 23.  59 


3.22—  5.  II 
5.  II —  5.40 
5.40 — 10.  9 
10.  9 — 14.40 
14.40 — 16.  4 
16.  4 — 22.  4 
22.  4 — 23.  59 

o.  10 —  4.  i3 

4.  i3—  5.44 

5.  44 —  8.  22 

5.  22—  S.46 
8.46—23.59 

o.  5—  3.  3 
3.  3 —  6.  19 

6.  19—  7.  9 

7.  9—  9.  o 
9.  o — 21.  58 

21.58—23.59 


S-io 

6  -10 

12  -62 

3-23 
I  -82 
0-48 
4-48 
4  -52 
1  -40 
6  -00 
I  -92 

4  -o5 

1  -52 
2-63 
o  -40 

I  5  -22 

2-97 

3-27 

0-83 

1-85 

12-97 

2  -02 


o.  8 —  5.  54  5  -77 
5.  54 —  9.  5o  I  3  -93 
9.  5o— 23.  59  114-15 


o.  7—  8.54 
8.  54 — 12.  27 

12.  27 — 14.  39 

14- 


16 


A  pril  I  o 


39- 

-23. 

59 

ig- 

-  7- 

48 

48- 

-  9- 

S 

i- 

-  9- 

29 

29- 

-i5. 

3 1 

3i- 

-iS 

57 

57- 

-16 

i5 

i5- 

-17 

23 

23- 

-iS 

33 

33- 

-23 

59 

o.  19 —  6 
6.  22 — 10 


10.  28 — 13.  14 
1 3.  14 — 14.  3 1 


14.31-16. 

16.  33— 23. 

o.  12 —  4. 

4.  3 — 15. 
i5.  o — 17. 

17.  o — 23. 

o.  7—  5. 

5.  2i_i3. 
13.26—18.  2 

18.  2 — 18.40 
1 8.  40—20.  55 
20.  55 — 23.  59 


38 
48 

3 
o 
o 

59 

21 
.26 


8-78 

3-55 
2  -20 
9-33 

7  'So 
I  -28 
o  -40 
6 -03 
o  -43 

0  -3o 
i-i3 

1  -17 
5-43 

6-o5 
3-63 
0-47 
2-77 

1  -28 

2  -12 

7-17 

3-85 

10  -95 

2  -oo 

6-98 

5-23 
8-08 
4-60 
0-63 

2  -25 
3-07 


+  3-4 
-6-3 

-r  2-3 

+  1-9 
-  I  9 
-I-  I  -I 

— 10  -o 
-I-  3-5 
-0-7 
-I-  2  -I 
o  -o 


+    o-j 

-  6-4 
-I-  2  -o 
-3-5 

-  I  -o 

+  47 
-4-1 
+  7-3 
-5-8 
+  1-7 

+  2-2 

-  3-9 
+  I  -3 


-  5-9 
+  2-5 

—  I  -I 
+  I  -6 


+  2-3 
-2-9 
+  1-8 

-97 
+  0-7 
-0-6 
+  0-5 
-0-8 
+  I  7 

+  2-4 
-6-3 
+  5-9 

-  7-5 
+  .6-1 

-  6-1 
+  2-6 

+  6-2 

-5-2 
+  2-9 

-  I  -8 

-  0-6 
+  3-8 
-i6-6 
+  6-9 

-  5-5 
+  10  -I 


+  0-00 10 

—  -0018 

+  -0007 

+  -0006 

—  -ooo6 
+  -ooo3 

—  -0029 
+  -0010 

—  -0002 
+  -ooo6 

•0000 

—  -ooo3 
+  -0002 

—  -0019 
+  -0006 

—  -ooio 

—  -0003 
+  -^Jo  1 4 

—  -0012 
+  -0021 

—  -0017 
+  -0005 


+  '0006 
—  -con 
+  -0004 


—  -0017 
+  -0007 

—  -0003 
+  -oooS 


+  -0007 

—  -0008 
+  -000  5 

—  '0028 
+  -0002 

—  -0002 
+  -0001 

—  '0002 
+  'oooS 

+  -0007 

—  -0018 
+  '0017 

—  -0022 
+  -0018 

—  -001 8 
-0008 


+  o-oo5i 

—  -01 10 
+  -0088 

+  -0019 

—  -001 1 
+  -oooi 

—  -0130 
+  -0045 

—  -000  3 
+  -0036 

•0000 

—  -0012 
+  -ooo3 

—  -oo5o 
+  -0002 

—  "oiSi 

—  -0009 
+  -0046 

—  -OOIO 

+  '0039 

—  -0221 
+  -OOIO 

+  -0035 

—  -0043 
+  -0057 


-  -0149 

+  -0025 

—  -0007 

+  -0047 


+  -0052 

—  -OOIO 
+  '0002 

—  -0169 
+  -cool 

—  'OOOI 
+  -OOOI 

—  -0002 

+  -0027 

+  '0042 

—  -0065 
+  -0008 

—  -0061 
•0023 
-oo38 
•co57 


+  0-0029 


•004J 


—   -0209 


23-82 


23  -85  ■—   -0002 


23-82 


—   -0145    23  -9 


+    -0049 


—   -00S4 


•0018 
-001 5 
-oooS 
•000  5 

-0002 
•001 1 
-0048 
-0020 
-0016 
■0029 


+  -0069 

—  '0164 
+  .-0016 

—  -0035 

—  -0010 
+  -0089 

—  -0221 
+  -001  3 

—  -0036 
+  -0089 


•0099 


•0009 


•0006 


23  -85  I  +    -0002 


13-86 


23-67 


-oo34 


•0114 


—   -0076    23  -86 


2J-49 


23-78 


—   -0004 


—   -0004 


—   -0005 


—    -0003 


14 
II 

10 

3 
2 
12 
12 
3 
6 
I 

7 
3 

i3 
3 

3o 


7 
3 
6 
3i 
5 

i3 
16 

27 


7 
4 
2 
23 
3 
2 
6 
3 
9 

i5 


4 
4 
7 

12 

43 

4 

3 

2 
6 

>9 

3 

7 
12 


I  -3 
2-9 
I -9 

1-3 

2-5 
I  -7 
3-6 


0-8 


1-5 

1  -8 
3-6 
7  7 
2 '4 

0-8 

2  -o 
5-6 
6-2 
2-7 
I  -o 


1   9 

3-8 

I  7 


3-0 


o-S 
3-1 
4-1 
4-3 
I  -6 
I  -5 

I  -2 

1-5 
1-6 

1  -6 
6-7 
5-8 
2-5 
3-6 

2  -2 
1-3 

I  -8 
3-9 
1-8 
I  -6 

07 
5-0 

3-9 

7-8 
3-4 
2-3 


0*0004 
-oooS 
■0006 

•0004 
■0007 
■000  5 

•OOIO 

■ooo5 
•ooo3 
-0002 
•0002 

•0004 
•ooo5 

-OOIO 

-0022 
-0007 

•0002 
•0006 
-0016 
-0018 
-0008 
•ooo3 

•0006 
-001 1 
•ooo5 


•0009 
-0006 
-ooo3 
-0002 


•0002 
•0009 
•0012 
-00 1 3 
•ooo5 
-0004 
■ooo3 
•0004 
■000  5 

•ooo5 
-0019 
-0017 
-0007 

-OOIO 

•0006 
-0004 

-ooo5 
•001 1 
■000  5 
-ooo5 

•0002 
■001 5 
-001 1 
-0023 

•OOIO 

-0007 


0  -64 

0-44 

1  -i5 

0-32 
o  -61 

0  -24 
0-37 
0-38 
0-47 

1  -00 
I  -92 

0-58 
o-5i 
o  -20 
o-i3 
o-5i 

2-97 
0-47 
0-28 
o  -3i 
o  -42 
o  -40 

0-44- 
o  -25 

0-52 


o-So 

0  -39 

0-44 

1  -17 


I  -07 
o  -32 
o  -20 
o  -26 
o  -14 
o-i5 
o  -19 
o  -39 
o  -60 

o  -40 
o  -30 

O  -12 

o  -23 

0  "32 

0-53 

1  -02 

o  -32 

0  -25 
o'5o 
2-33 

2  -62 

1  -35 
o  -24 
0-21 

0-32 


.35-  7.39 
,  39 — 23.  59 


6.  10- 
6.57- 


-  6.  10 

-  6.57 
-23.59 


o.  o —  6.  20 

6.  20 —  7.  II 

7.  II — 14.  i5 
14.  i5 — 15.  46 
i5.  46 — 23.  59 

o.  40 —  6.  4 
6.  4 — 19.28 

19.  28 — 20.  28 

20.  28 — 23.  S9 


0.  8 —  I.  II 

1.  II —  2.  5o 

2.  5o —  6.  16 
6.  16—16.  8 

16.  8 — 20.47 
20.  47 — 23.  59 

o.  o II.  I 

1 1.  I — 12.  54 

12.  54—13.  3i 
i3.  3i — 22.  5i 
22.  5i — 23.  59 

o.  o—  8.  5 
8.  5—23.  59 


23.  59 


0—23.59 


o.  5  — 13.  19 
i3.  19 — 15.  2S 
i5.  25— 16.  3 
16.  3—23.59 


7-07 
16-33 


5-67 

0-78 

17  -03 


6-33 
0-S5 
7-07 

1-52 
8-22 

5  -40 

1 3  -40 

I  -00 

3-52 


-0-0009 
+  -0019 


—  -0006 
+  -0008 

—  -0004 


-0-0064 
+  -0310 


—  "0034 
+  -0006 

-  -0068 


I 

-o5 

— 

•0012 

I 

•65 

+ 

•0008 

3 

■43 

- 

•0009 

9 

-87 

+ 

"0014 

4 

•bi 

— 

-ooo3 

3 

•ao 

+ 

•0008 

0  "62 
9-33 

1  -i3 

8 -08 
iS  -90 


23- 


—  -0017 
+  ^0013 

—  ^0017 
+  ^0008 

—  ^0016 

+  '0023 

—  '0007 
+  '000 1 

—  ^0003 


—  ^0007 
+  -ooo5 

—  'OOOI 

+  -ooo5 

—  -OOIO 

+  -0009 

—  -0021 


•0017 


23 


13-23 
2  -10 
0-63 
7-93 


-  -0053 


+  -0021 

—  "ooiS 
+  -0006 

-  -0047 


+  -0124 

—  -0094 
+  -cool 

—  -001 1 


—  -0077 
+  "0009 

—  -OOOI 

+  -0047; 

—  -ooii 

+  -0073 

—  -0334 


—  *04oS 


+  -027S 

—  -0032 
+  -0004 

-  -0373 


OBSERVED   AT   THE   ROYAL   OBSERVATORY,    GREENWICH,    FROM    T841    TO    1857. 
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■1-;  MAGNET. 


raic 

,  of 

Sum 

|!\L--i-cL'ate 

iDisturb- 

of 

1  ance  iu 

Bie  Day  or 

Hours. 

r  Days. 

Mean    i 
Disturb- 
ance. 


-O'OOyI       2  3  -oo 


-o'ooo3 


Num- 
ber of 
Irregu- 
larities. 


■t- 0-0246  i  23  '40 


-  "0096  I  23  '48 


-  '03.57 


■99 


•0004 


—  "0014 


■(-  '0020  .     23  "32 


•*-  -oiif,  23  -85 


-  -0033 


—  '0261 


23  -98 


23-98 


•ooo5 


—  "0408 


•1271 


-  -0123 


23-98 


23-89 


-—  -001 1 


—  'ooiy 


—  'coSj 


—  -coo  5 


10 

4- 

14 


II 
i3 


10 

4 


iS 
5 

22 
3 

22 


4-' 
5 


3 

4 
12 

10 
7 

22 
5 


69 


77 


43 
7 
3 

26 


Mean 
Value  of 
Irregu- 
larity. 


0-0009 
-0004 
•0008 


o-ooio 
■0009 


•0007 
-0006 


-0006 
■0010 
•000  S 
•00  3  3 
*ooo6 

•0007 
-0008 
-ooo3 
-ooo5 


•oooS 
-0006 
-0007 
-0010 
-0004 
•ooo5 

•0006 
-0008 
•0002 
-0004 
-0004 

•0004 
■0007 


-0007 


■0007 


■0004 
-0016 
■0009 
•001 5 


Mean 
Period  of 
Irregu- 
larity. 


o  -52 

0  -46 

1  -14 


0  -64 

1  -26 


0-S7 

O  -20 

o-Si 


0-17 

O  -32 

o-5i 

0-37 

o  -45 
o-3i 
o  -20 
o  -5o 


0-35 
o  -41 
o  -29 

0-37 

o  -46 
o  -46 

0  'So 
0-3S 
o-3i 

1  -56 
o  -57 

o  -73 
o  -29 


0-35 


o-3i 


o-3i 
o  -30 

O  -21 

o  -3o 


VERTICAL  FORCE  MAGNET. 


Times  of 

Bcfrinning 

and  End  of 

VVave. 


Length 
of  the 

Wave  in 
Time. 


Mean 
Disturb- 
ance by 

Wave. 


Equiva. 
lent  in 

Terms  of 
Hori- 
zontal 
Porce. 


Aggregate 
Disturb- 
ance by 
"Wave. 


Algebraic 
Sum  of 
Airgregate 
Disturb- 
ance in 
the  Day  or 
Days. 

Sum 

of 

Hours. 

Mean 
Disturb- 
ance. 


o.  3o — 23.45 


o.    o —  6.  57 
9.  53—23.  59 


o.  12 — 23.  59 


o.  i5 —  6.  47 
6.  .\7 —  9.  36 
9.36—23.59 


o.  17- 

5.22- 


5.22 
23.59 


S-23.  59 


o.  40 —  7.  5 1 

7.  5i— 13.  16 

i3.  16—18.46 

18.46—23.  59 


o.  1 5 — 23.  59 


I.  19—23.  59 


I.  23  —  11.  36 

11.  36 — 12.  10 

12.  10—23.  59 


23-25 


—  o-oo3o 


—  0-0077 


-0*1790 


—  0-1790 


23-25 


-0-0077 


o.  iS— 23.  59  '  .23  -68 


6-95 
14-10 


23-78 


6-53 

2-82 

14-38 


5-08 
18-62 


-0-0018 '  —  0-0046  — o-i 


-0006 
-00 1 5 


—  -0019 


-001 3 
-ooo3 
-00  3  3 


—   -0019 


23-85    -  -0017 


7-18 
5  -42 
5 -So 
S  -22 


23-73 


22  -67 


-01089 


23-68 


-  0-0046 


-001 5 


—    -ooiS   —   -0104  —   -0104 1     6-95 

Time- piece  stopped  for  3  hours. 
0039  ~   '°55o  —   -o55o  I   14-10    —   -0039 


0049  —   - 1 1 6  5 


—  -oo33  —  -o2i5 
+    -0008  '  -f  -0023 

—  -0085  —  -1222 


—  -0049 
+  -0057 


•0249 
-io6i 


-  -ii65 


-  -1414 


-0044  —  -1049  —  -1049 


—  -0007 
+  "0004 

—  'OOIO 

+  -0014 


-0008 


—  -0018 
+  -coio 

—  -0026 
+  -0036 


—  -0129 
+  -0054! 

-  -0143  -  °°^° 
+  -0188 


23 -78 


23-73 


-0049 


—  -0060 


23  -70  I  +    -0034 


3-85  I—  -0044 


+   -0498 


+   -0025  '  -I-  -0064 


10  -22  —  -oooS 

0-S7  -I-  -0001 

11-82  —  -0021 


—  -0021 
-j-  -ooo3 

—  -0054 


+    -1451 


■021S 

-I-  -0002 
■o63S 


+   -0498 


+   -1451 


-  -oS5i 


23  -32  —  -0001 


23-73 


22  -67 


22  -61 


—  -oo38  ' 


Num- 
ber of 
Irregu- 
larities. 


Mean 
Value  of 
Irregu- 
larity. 


Equiva^ 

lent  in 
Terms  of 
Uori- 
'/.ontal 
Force. 


Mean 
Period  of 
Irregu- 
larity. 


i3 

4 

4 


5 

5 

II 


5 
17 


16 


o-ooo3 


o-coo3 

•0002 
-OC06 


-000  3 


-ooo5 
-0001 
■000  3 


-0002 
-0004 


-ooo5 


•0004 
■000  3 
-0004 
-0002 


24    -000  3 


+   -0064 1  49 


43 


o-ooo8 


2  -91 


O-QOOS  I   I  -82 

-ooo5  I  I  -74 
•ooi5   3-53 


-0008 


•001 3 
-000  3 
-000  S 


■000  5 

•OOIO 


o  91 


I  -3i 
0-56 
i-3i 


I  -C2 
I  -10 


-OOIJ  I  I  ■ 


■OOIO 

"ocoS 

-OOIO 

-coo5 


■79 

•68 
-55 
■S7 


■oooS 


■99 


■000  5  I  o  -.16 


'0002  -ooo5 
■0001  -ooo3 
-ooo3    -oooS 


o  -19 
0-27 


:  SO) 


Abstract  of  Magnetic  Storms 


Month 

DECLINATIOX   MAGNET. 

HORIZONTAL  1 

AKD 

Times  of 

Length 

Mean 

Equiva- 
lent in 

AgRregate 

Algebraic 
Sura  of 

.  Sum 

Mean 

Num- 

Mean 

Equiva- 
lent in 

Mean 

Times  of 

Length 

Mean 

Aggregate 

Day. 

Betrinnini: 

of  the 

Disturb- 

Terms of 
Hori- 
zontal 

Disturb- 

Aggregate 
Disturb- 

of 

Disturb- 

ber of 

Value  of 

Terms  of 
Hori- 
zontal 

Period 
of 

beginning 

of  the 

Distni'b- 

Disturb- 

and End  of 

Wave  in 

ance 

ance  by 

ance  in 

Ii*regu- 

Irrogu- 

Irregu- 

and End  of 

1  Wave  in 

anco 

ance 

"Wave. 

Time. 

by  Wave. 

Porcc. 

Wave        tnoDay 
"'"*-       or  Days. 

Hours. 

ance. 

larities. 

Larity. 

Force. 

larity. 

Wave. 

Time. 

by  Wave. 

by  Wave. 

1854. 

h       m          h       m 

h 

. 

! 

h 

' 

h 

h       m         h      m 

h 

April   2  3 

0.  24—10.47 

10 -38 

+    2-6 

+  o'ooo8   +O-00S3 

12 

I  7 

0*000  5 

0*87 

0.     0 —    I.  34 

I -57 

+  0*0001 

+  0*0002 

10.  47  — 16.   14 

5-45 

-4-2 

—   '0012  —   '0065 

+  o*oio3 

23*56 

+  0*0004 

14 

2  *o 

•0006 

0  *39 

1.34—    5.48 

4*23 

—    -0009 

-   *oo38 

16.  14—23.  58 

773 

+    37 

+    -ooii  1  +    '0085 

12 

1*8 

•ooo5 

0  '64 

5.48-14.     7 
14.     7—23.59 

8*32 
9*87 

+    -0008 

—     -0023 

+    *oo67 
—   -0227 

May     25 

0.    0 —  7.    0 

7  'OO 

+    1-8 

+    -0005  l-i-    '0035 

10 

1-4 

•0004 

0  *70 

0.    0—  I.  38 

1*63 

+    -0022 

+    *co36 

7.    0—  9.  37 

2  -62 

-    37 

—    -ooii 

—    -0029 

4 

4*8 

•0014 

o*65 

I.  38—  3.  12 

1-57 

—   -0004 

—    -0006 

9.  37—13.55 
i3.  55—17.30 

4 -30 
3-58 

+     0  '2 

-   1-9 

-1-    -oooi 
—    '0006 

+    "0004 
—    '0021 

4    '0004 

23*63 

•0000 

6 
6 

1*5 

I  7 

•0004 
•ooo5 

0*72 
0  *6o 

3.  12—23.  59 

20-78 

+   -0007 

+. -0146 

17.  3o — 22.  21 

4-85 

+    1-3 

+    '0004   -i-    '0019 

11 

2*3 

*ooo7 

0*44 

22.21—23.38 

I   28 

—     I  -2 

—   'oooS  1  —   '0004 

I 

I  -0 

•ooo3 

1  -zS 

i855. 

March  1 2 

0.    0—  7.  45 

775 

+   4-8 

-t-  o'ooi4 

+  0*0109 

21 

17 

o*ooo5 

0*37 

0.  34 —  4.    0 

3-43 

+  0*0010 

+  0*0034 

7.45-  8.16 

0-S2 

—    2  -o 

—   -0006   —   -0003 

. 

3 

2*6 

•0008 

0*17 

4.    0 — 23.  59 

19*98 

—   -0027 

—   -0540 

8.  16—  S.  57 

0-68 

+    I  -o 

+    '0003  1  +    -0002 

—  0*0117 

23*99 

—  o*oooS 

3 

3*0 

•0009 

0*23 

8.  57—16.  52 

7-92 

—  110 

—   -0032  1—   -0253 

21 

2*9 

•0008 

o*38 

16.52—23.59 

7-12 

+    '-4 

+    -0004  !  +    -0028 

7 

»-4 

•0004 

I  -02 

April     4 

0.  20—  5.  35 

5-25 

+   4-2 

+    •0012'+   -0063 

11 

1*8 

•ooo5 

0*48 

0.  24 2.  I  1 

1*78 

—   -0004 

—   *ooo7 

5.35—18.    8 

12  -54 

-    37 

—   -ooii  j—   -0138 

-  -0028    23  *64 

—   -oooi 

37 

2*5 

*ooo7 

0*34 

2.  11—  4.  38 

2*45 

+    -0004 

+     *OOIO 

18.    8—23.59 

5-85 

+    2-8 

-t-    'oooS  i  +    '0047 

7 

I   2 

■ooo3 

0-84 

4.  38-  8.  22 

373 

—   -001 3 

—    -0048 

8.  22 —  9.  40 

i*3o 

+    -0004 

+    *ooo5 

9.  40 — 11.  39 

1  *98 

—   -0010 

—   -0020 

11.  39 — 12.  49 

12.  49—23.  59 

!     I  *i7 
11  "17 

+   -0007 
—   -ooo5 

+    '0008 
—   *ooS6 

July     19 

0.    0 —  8.  29 
S.  29 — 22.  47 

8-48 

i4*3o 

+     -0023 

—   -oo32 

+    -0195 
-   -0458 

Oct.      1 8 

0.  1 5—  8.  18 

8-o5 

+     2-1 

+    '0006 

+    -0048 

i3 

2*5 

•0007 

0*62 

0.    0 —  I.  47 

.     178 

+    *ooo6 

+     -OOII 

8.  18—15.28 

7-17 

-6-8 

—   -0020 

—    '0143    —    -0052 

23*74 

—     -0002 

18 

27 

*oooS 

0  *40 

1.47—23.  59 

22  -20 

—   -0022 

-  -0488 

i5.  28— 23.  59 

8-52    +    1  '8     4    -0005  ,  +    '0043                   j 

i                                '                                   \ 

9 

I     2 

*ooo3 

0  *95 

iS56. 

No  days  of  gre 

it  disturbance  thronghont  tlie  year. 

1857. 

Feb.     26 

1.24—  8.  48 

7-40 

+    1-9 

+  0*0006 

+  0*0044 

i3 

0*6 

0*0002 

0*57 

I.  22—  9.  i3 

7*85 

+  0*0006 

+  0*0047 

8.  48— 14.43 

5-92 

-    5-5 

—   -0016 

—  -0095 

+  0*0014 

22  -59 

+  o*oooi 

14 

1*8 

*ooo5 

0  *42 

9.  13—23.59 

1477 

—   *ooo9 

-   -0133 

14.43 — 23.  59 

9-27 

+    2  '4 

+    -0007 

+    '0065 

14 

0*8 

•0002 

0-66 

March  1 3 

0.    0 —  7.    5 

7-08 

+    1-9 

+    -0006 

+     *0042 

16 

0*5 

*OOOI 

o*44 

7-    5-  9-  37 

2-53 

-   9-5 

-   -0028 

—  -0071 

+  0'Oo52 

23*16 

+  0*0002 

5 

7  '2 

*0021 

o*5i 

9.37—23.10 

i3-55 

+     2-2 

+    -0006 

+    *ooSi 

16 

0*5 

*OOOI 

o*S5 

• 

May       7 

0.    0—  S.    5 

8 -08 

+    5-1 

+    -0015 

-i-     *OI2I 

37 

1    2 

•ooo3 

0  *22 

0.    0—  5.18 

S*3o 

+   -0029 

+    -0154 

8.    5— 15.  i3 

7 -30 

-11  -5 

-   -003  3 

—     *0241 

+   -0207 

23*98 

+  -0009 

28 

5*0 

*ooi5 

0  'z6 

5.  iS—  7.    8 

1*83 

—   *ooo8 

—   -ooiS 

i5.  23—23.  59 

8 -60 

+  i3-i 

+    -oojS 

+    -0327 

25 

3*3 

*OOIO 

0*34 

7.    8-  7.  36 
7.  36—23.  59 

o*47 
i6*38 

+    *oooi 
—   -0034 

•0000 
-   -0557 

.,       >o 

0.    0—  7.  48 

7-80 

+    1-3 

+    -0004 

+    -0031 

16 

o*S 

*0002 

0  *49 

0.    0 — 14.  26 

14-43 

+     *0022 

+    -o3i7 

7.48—  9.  36 

I  -80 

-   1-3 

—    -0004 

_   *oco7 

7 

1*6 

*ooo5 

0*25 

14.26—15.57 

1-52 

—     -0007 

—     -OOII 

9.  36 — 10.    6 

0  'So 

+     0-2 

+     -OOOI 

-1-    *O0Ol 

3 

0  *6 

*0002 

0*17 

i5.  57 — 17.  18 

1-35 

+     -0009 

+     -0012 

10.    6 — 12.  33 

2-45 

-07 

—     -0002 

—   *ooo5 

3 

0*5 

■0001 

0*82 

17.  18—22.    6 

4-80 

—    -OOIO 

—  -0048 

12.  33—13.18 

0-75 

+   o-S 

+     -OOOI 

+    *oooi 

+    -0056 

2375 

+     '0002 

3 

I  *2 

*ooo3 

0*25 

i3.  iS— 15.    6 

I  -So 

—   I  -I 

—    -0003 

—   "0005 

8 

I  *o 

*ooo3 

0*23 

i5.    6 — 17.    0 

1  '90 

+   0-9 

+   "0003 

4    "0006 

3 

4  7 

*ooi4 

0-63 

17.    0—19.45 

275 

-  17 

—   'oooS 

-   -0014 

9 

0*9 

*ooo3 

o*3i 

19.  45 — 23.45 

4  "OO 

+    4-1 

+     -0012 

4    -0048 

8 

0*7 

*0O02 

0  *5o 

Sept.      3 

0.    0 —  6. 46 

677 

+    3-1 

+   -0009 

-t-    -0061 

■      5 

1*3 

*ooo4 

1*35 

0.    0 — 10.  23 

10 -38 

+   -0012 

+     -OI25     J 

6.  46 — 10. 10 

3  -40 

-   3-3 

—    -ooio 

—   '0034 

8 

1  -6 

■000  5 

0  •43 

10.  23— 15.  3i 

5*i3 

—    -0022 

—   -on  3 

10.  10 — 11.  19 

i-i5 

+   27 

+  -0008 

4    *ooo9 

23*98 

—   *ooo5 

2 

9  7 

*O028 

0-5S 

i5.  3i— 16.  22 

o*85 

+    *ooo3 

+    *ooo3      ' 

II.  19 — 18.  37 

7 -30 

-   9-8 

—  -0029 

—     *0212 

—   •0124 

28 

3*2 

*ooo9 

0*26 

16.  22 — 23.  59 

7*62 

-    *oo35 

—    -0274 

18.  37 — 22.    0 

3-38 

+    5-4 

+   -0016 

+    *oo54 

9 

4*6 

•001 3 

o*3S 

22.    0 — 23.  59 

1  -98 

-0-4 

—     'OOOI 

—     *0002 

3 

1  *o 

■000  3 

0*66 

Not.     12 

0.    0 —  8.  42 

870 

+   4-2 

+     '0012 

+   "0104 

20 

1*5 

■0004 

o*44 

0.    0—  5.  5i 

5*85 

+    -000  5 

+     0029 

8.42 — 13.    0 

4 -30 

-   7-6 

—     -0022 

—  *oo95 

+    '0163 

23*25 

+    *ooo7 

11 

2*7 

*oooS 

0  *39 

5.  Si —  6.  40 

0*82 

—   -0004 

—   *ooo3 

i3.    0— 23.  i5 

10-25 

1 

+    S  -o 

+    -ooiS 

+  -0154 

1 

16 

1 

1*8 

*ooo5 

0  *64 

6.  40  —  II.  34 
II.  34—23.16 

4*90 
11  *7o 

+     -OO  1 0 

—   -0007 

+    *oo49 
—    *ooSi 

i 
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FORCE  MAGNET, 

VERTICAL  FORCE  MAGNET. 

A'gebraic 
Sum  of 
Aggregate 
Disturb- 
ance in 
the  Day  or 
Days. 

Sum 

of 

Hours. 

3Iean 
Disturb- 
ance. 

Num- 
ber of 
Irregu- 
larities. 

Moan 
Value  of 
Irregu- 
larity. 

Mean 
Period  of 
Irregu- 
larity. 

Times  of 

Beginning 

and  End  of 

Wave. 

Length 
of  the 

AVavo  in 
Time. 

Mean 
Disturb- 
ance by 
Wave. 

Equiva- 
lent in 

Tei-ms  of 
Hori- 
zontal 
Eorce. 

Aggregate 
Disturb- 
ance by 
Wave. 

Algebraic 
Sum  of 
Aggregate 
Disturb- 
ance in 
the  Day  or 
Days, 

Sum 

of 

Hours. 

Jlean 
Disturb- 
ance. 

Num- 
ber of 
Irregu- 
larities. 

Mean 
Value  of 
Irregu- 
larity. 

Equiva- 
lent in 

Terms  of 
Hori- 
zontal 
Force. 

Jlcan 
Period  of 
Irregu- 
larity. 

n 

h 

h      m           t.      m 

h 

h 

h 

—  0*0196 

23-99 

—  o'oooS 

I 
8 

23 

17 

o-oooi 
■0008 
•0007 
■ooo5 

I  -57 
0-S3 
0-36 
0-5S 

0.  1 5 — 14.  24 
14.  24 — 23.  59 

lA'lS 

9-53 

+  o-ooi5 
—   -0014 

-h  0-0039 
—   -oo36 

+  0-0552 
-  -0345 

-H  0-0207 

23  -73 

+  0*0009 

9 

12 

o-ooo3 
-0002 

0-0008 

-ooo5 

1-57 
0-80 

+    -0176 

23-95 

+    -0007 

4 
3 

'^^ 

1 
1 

-00 II 
-ooro 
-0006 

0-41 
o-5i 
0  -46 

0.  5—  I.    8 

1.  8—17.30 
17.  3o— 20.  59 
20.  59 — 23.  59 

I -05 

16-37 

3-48 

3  -00 

-!-    -ooo3 

—  -001 1 

-r     -OOoS 

—  -oo3o 

+    -0008 

—  -0029 
+    '0013 

-  ■0077 

-1-    -oooS 

—  -0475 
+    -0045 

—  -0231 

-   -0653 

23  -90 

—   -0027 

I 
21 

I 

•0002 
-ooo3 
•0002 
-001 3 

-ooo5 
■0008 
•ooo5 
-oo33 

i-o5 
0-78 

0  -So 

1  -oo 

—  o-o5o6 

23  -41 

—  O-0022 

i3 
46 

o-ooo5 
-ooo5 

0-26 
0-43 

0.  32 — 23.  59 

23  -45 

—  o-oo35 

—  0-0090 

—  0-2III 

—  0-2III 

23-45 

-0-0090 

%z 

o-ooo3 

o-oooS 

I  -02 

—   "oioS 

23-58 

—   -oooS 

5 

4 
i5 

4 

6 

3 

16 

-000  5 
-0006 
-0007 
-0019 
■0007 
■001 3 
■ooo5 

0-36 
o-6i 

0-25 
0-32 

0-33 
0  -39 
0-70 

0.  28 12.     0 

12.     0 20.46 

11-53 

8-77 

—   'oooS 
-1-   -0006 

—   •001 3 
-1-    -001 5 

—   -oiSo 

+     -0132 

-     -0018 

20  -3o 

—     -OOOI 

i5 
4 

-0002 

-0002 

■ooo5 
•000  5 

0-77 
2-19 

-  -0263 

22-78 

—     -0012 

29 
5i 

■0006 
-ooo5 

0  29 

0-28 

0.    0 — 13.27 

13.27—23.27 

13-45 
10  -co 

+   -0009 
—  -0016 

+     -0023 

—   -0041 

+    -o3o9 
—   -0410 

—   -oioi 

23-45 

—   -0004 

II 

10 

-ooo3 
■0002 

-0008 
•ooo5 

1-22 
1  -OO 

-   •0477 

23-98 

—     -0020 

4 
56 

•0002 
•000  5 

0-45 
0  -40 

0.    0—23.  5o 

23 -S3 

+   -0017 

+   -0044 

+    -1049 

-i-    -1049 

23-83 

+    -0044 

i3 

-ooo3 

•oooS 

1-83 

—  o-oo86 

22  -62 

—  0-0004 

4 
17 

0-0007 
-ooo5 

I  -96 
o-Sy 

0.  37 23.  4S 

23 -iS 

—  0-0023 

-0-0059 

-0-I36S 

-0-I363 

23-iS 

—  o-oo59 

1     '° 

o-ooo5 

o-ooi3 

2  -32 

\ 

—   -0418 

23-98 

—     -0017 

23 

6 

-0007 
-ooo5 
-0009 
-0009 

0-23 
o-3o 
0-24 
0-23 

i.i3— 23.  5i 

22-63 

-   -oo55 

—   -0141 

-   -3191 

—   -3191 

22-63 

—   -0141 

58 

"000  3 

•000& 

0-39 

+    "0270 

22  -lO 

+     -0012 

44 

\ 
II 

-ooo5 
-ooo5 
-0006 
-0002 

0-33 
0  -3o 
0-27 
0-44 

0.    0 — II.  18 
II.  iS— 23.  59 

II  -JO 

12 -68 

+    -ooi3 
—   -C016 

+    -oo33 
—   -0041 

+    -0373 
—   -o52o 

-    -0147 

23-98 

—   -0006 

4 
9 

-0004 
-ooo3 

■0010 
-oooS 

2-83 
I  -41 

-  -0259 

23-93 

—   -oon 

28 

23 

4 
37 

-0004 
-0009 
-oooS 
-0007 

0-37 
0  -22 

0  -21 

0  -21 

0.    0—  3.  39 
3.39-23.59 

3-65 
20  -33 

+    -oooi 
—   -ooSo 

-1-    -ooo3 
—   -0206 

■i-    -ooii 

-  -4188 

-   ■4177 

23-9S 

-   -0174 

I 

36 

■0004 
■ooo3 

-0010 
•0008 

3-65 
0-56 

—  "0006 

23  -27 

-0000 

12 

4 
20 
22 

-0006 
■0004 
-ooo5 
•0004 

0-49 
0  -20 
0-24 
0-53 

NoP 

iotograph 

ic  Trace. 
1 
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Abstract  of  Magnetic  Storms 


AND 

Bat. 


1857. 
Nov.     1 6 


17 


DECLINATION  MAGNET. 


Times  of 

Beginning 

and  End  of 

Wave. 


1.40—13.    8 
1 3.    8—22.59 


Dec.     16 


I.  i3 —  1.46 

2.46 — 15.  5i 

i5.  51—23.59 

0.  o —  5.  4 
5.  4—  7-  43 
7.  43—  9.    o 

j     9.    0—17.36 
17.  36 — 23.  59 

1.  14 —  2.  37 

2.  37—  3.  14 

3.  14 —  4.  21 

4.  21—  5.  16 
5.16-  5.41 

5.  41 —  6.  20 

6.  20 —  7.  20 

7.  20 —  8.  1 5 

8.  15—14.33 
14.  33 — 15.4S 
15.4S— 23.  59 


Length 
of  the 

Wavein 
Time. 


Mean 
Disturb- 
ance 
bv  Wave. 


Eqniva- 
lent  in 
Terms  of 
Hori- 
zontal 
Force. 


Algebraic 
Aggregate     Sum  of 
Dktnrli     Aggregate 
Disturb-  I  Disturb- 
ance by 
Wave. 


I  the  Day 
I  or  Days. 


Sum 

of 

Hours. 


h 

/ 

11-47 

- 

5-2 

9-85 

+ 

3-4 

1-55 

+ 

0-5 

1 3 '08 

— 

8-5 

8-i3 

+  11-7 

5-07 

_ 

I  7 

2-65 

+ 

0-4 

1-28 

— 

07 

8 -60 

+ 

7-6 

6-38 

— 

9-8 

1-38 



1-9 

0  -62 

+ 

1-6 

I  '12 

— 

1  '0 

0  -92 

V 

0-9 

0  -42 

— 

I  -b 

0-65 

-f- 

1-3 

I  -co 

— 

1-6 

0  -92 

+ 

I  -I 

6 -30 

— 

4-0 

I  -20 

+ 

3-3 

8-23 

— 

0-7 

—  o'ooiS 

-1-  'OOIO 


+  'OOOI 

—  '0025 
T  '0034 

—  'oooS 

+  'OOOI 

—  *0002 
+  -0022 

—  -0029 

—  -0006 

-}-  'GOO  5 

—  'oooS 
+  '0003 

—  'oooS 
-I-  '0004 

—  "oooS 
+  '0003 

—  '0012 
+  'CO  10 

—  '0002 


—  o'o'i  72 

-1- 

•0099 

+ 

•0002 

— 

•0327 

-1- 

•0276 

_ 

•0025 

+ 

•ooo3 

— 

•ooo3 

+ 

•0189 

— 

•oiS5 



•0008 

+ 

•000  3 

— 

•000  3 

+ 

•000  3 

— 

'0002 

+ 

•ooo3 

— 

•ooo5 

+ 

•ooo3 

— 

•0076 

+ 

•0012 

— 

-0016 

■  o'oo73 


—  '0049 


-  -0086 


21  -32 


22  76 


23  '9 


12  76 


Mean 
Disturb- 
ance. 


-o'ooo3 


Num- 
ber of 
Irregu- 
larities. 


—    "0004 


20 
21 


I 

25 

16 


4 
3 

23 

34 


4 
5 

4 
27 

5 
12 


Mean     Equiva- 

'>'<'™      lent  in 

Value  of  Terms  of 

'■•■•^S"-     7^ntal 
larity.      Force. 


3-2 
1-3 


1  -8 
3-1 

2  'I 

0-4 
0-5 
I  'o 
3-6 
6-0 

4-6 

5-2 
I  7 


1'4 
27 

07 


0*0009 
'0004 


■000  5 
•0009 
•0006 


•OOOI 
*OOOI 

•ooo3 
•0010 
•0017 

•001 3 
■ooi5 
•ooo5 
•ooi3 
■0006 
"oooS 
•0016 
•0010 
■0007 
■0008 


Mean 
Period 

of 
Irregu- 
larity. 


•57 

■47 


I  -55 

0*52 

o-5i 

2-54 
0-66 
0-43 
o  '37 
o  '19 

O  '23 

o  '16 
o  '19 
o-3i 

O  '21 

o  '16 

O  '20 
O  '23 
O  '23 

o  "24 
o  "69 


HORIZONTAL 


Times  of 

Beginning 

and  End  of 

Wave. 


Length 

of  the 

Wave  in 

Time. 


Mean 
Disturb- 
ance 
by  Wave. 


Aggregate 
Disturb- 
ance 
by  Wave. 


0.  o —  4.  3o 
4.  3o — II.    4 

II.    4 — 20.    I 
20.    I — 23.  20 

1.  29 II.  52 

II.  52 — 16.  14 
16.  14 — 23.  59 


i5 


o — iS.    9 

9 — 23.  24 
24—23. 59 


I.  23 — 23.  59 


h 

1- 

•5o 

6 

•57 

8 

•95 

3 

•32 

10 

•38 

4 

•37 

7 

75 

i5 

•i5 

8 

•25 

0 

•58 

22 

■60 

+  ©•0002 

—  "OOIO 
+  '0009 

—  •ooiS 

—  '0014 

+  ^0007 

—  "0021 

+  ^0014 

—  ^0065 
+  ^0034 


—     ^0039 


+  o'ooog 

—  •0066 
+  -008 1 

—  •0060 

—  ^014$ 
-I-  'oaii 

—  -0X63 

-I-  '0212 

—  -0536  I 
+  -0020 


•0881 
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i-ORCE  MAGNET. 


Algebraic 
Sum  of 

Afnrrcgate 
Disturb- 
ance in 

the  Day  or 
Days. 


-o'oo36 


•0277 


■o3o4 


Sum 

of 

Hours. 


23-34 


Mean 
Disturb- 


■30    :—     'OOi: 


i3-9S 


22  '60 


—   -0013 


—   '0039 


Num- 
ber of 
Irregu- 
larities. 


7 
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Introduction. 
§  1.  Buildings  of  the  Magnetic  Observatory. 

In  consequence  of  a  representation  by  the  Astronomer  Royal,  and  a  memorial  by 
the  Board  of  Visitors  of  the  Royal  Observatory,  addressed  to  the  Lords  Commis- 
sioners of  the  Admiralty,  an  additional  space  of  ground  on  the  south-east  side  of  the 
former  boundary  of  the  Observatory  grounds  was  inclosed  from  Greenwich  Park  for 
the  site  of  a  Magnetic  Observatory,  in  the  summer  of  1837,  and  the  Magnetic 
Observatory  was  erected  in  the  spring  of  1838.  Its  nearest  angle  in  its  present  form 
is  about  174  feet  from  the  nearest  point  of  the  S.E.  dome,  and  about  30  feet  from  the 
office  of  Clerk  of  Works.  It  is  based  on  concrete  and  built  of  wood,  united  for  the 
most  part  by  pegs  of  bamboo ;  no  iron  was  admitted  in  its  construction,  or  in  subsequent 
alterations.  Its  form,  as  originally  built,  was  that  of  a  cross  with  four  equal  arms, 
very  nearly  in  the  direction  of  the  cardinal  magnetic  points  as  they  were  in  1838 ;  the 
length  within  the  walls,  from  the  extremity  of  one  arm  of  the  cross  to  the  extremity 
of  the  opposite  arm,  was  40  feet,  the  breadth  of  each  arm  12  feet.  In  the  spring  of 
1863,  the  northern  arm  was  extended  8  feet.  The  height  of  the  walls  inside  is  10  feet, 
and  the  ceiling  of  the  room  is  about  2  feet  higher.  The  northern  arm  of  the  cross  is 
separated  from  the  central  square  by  a  partition,  so  as  to  form  an  ante-room.  The 
meridional  magnet,  for  observations  of  absolute  declination  and  of  variations  of 
declination  (placed  in  its  position  in  1838),  is  mounted  in  the  southern  arm;  and  the 
theodolite  by  which  its  collimator  is  viewed,  and  by  which  circumpolar  stars  for  de- 
termination of  the  astronomical  meridian  are  also  observed  (for  which  observation  an 
opening  is  made  in  the  roof,  with  proper  shutters)  is  in  the  southern  arm,  near  the 
southern  boundary  of  the  central  square.  The  bifilar  magnet,  for  variations  of  hori- 
zontal magnetic  force  (erected  at  the  end  of  1840)  is  mounted  near  the  northern  wall  of 
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the  eastern  arm.  The  horizontal  photographic  cjhnder,  which  receives  the  traces  of  the 
movements  of  the  declination-magnet  and  the  horizontal- force-magnet,  is  near  the 
south-eastern  re-entering  angle  of  the  building.  The  balance-magnetometer  for 
variations  of  vertical  magnetic  force  (erected  in  1841)  is  mounted  near  the  northern 
wall  of  the  western  arm.  About  8  feet  east  of  it,  and  close  to  that  wall,  is  the  self- 
registering  barometer  (erected  in  1848) ;  and  the  vertical  photographic  cylinder  which 
receives  the  traces  of  both  is  east  (magnetic)  of  the  balance-magnetometer  and  south  of 
the  barometer.  The  stands  of  the  telescopes  which  are  directed  to  the  small  reflectors 
of  the  horizontal-force  and  vertical-force  magnetometers  are  near  the  theodolite,  so  that 
a  person  seated  on  a  stool  can  conveniently  command  all  three  instruments.  The 
mean-time-clock  is  in  the  southern  arm,  near  the  soath-west  re-entering  angle ;  the 
standard  barometer  is  near  it,  in  the  western  arm  ;  the  sidereal-time-clock  is  near  the 
self-registering  barometer;  the  fire-grate  (constructed  of  copper,  as  far  as  possible)  is 
near  the  north  end  of  the  west  side  of  the  ante-room..  Some  of  these  fixtures  may  con- 
tain trifling  quantities  of  iron ;  and,  as  the  ante-room  is  used  as  a  computing  room, 
it  is  impossible  to  avoid  the  introduction  of  iron,  in  small  quantities.  On  the  outside, 
near  the  north-east  corner  of  the  ante-room,  a  pole  79  feet  in  height  is  fixed,  for  the 
support  of  the  conducting  wires  to  the  electrometers  ;  the  electrometers,  &c.,  are 
planted  in  the  window-seat  at  the  north-end  of  the  ante-room.  The  apparatus  for 
naphthalizing  the  gas  used  in  the  photographic  registration  was  formerly  fixed  in  a 
corner  of  the  ante-room,  but  is  now  (1864)  mounted  in  a  small  detached  zinc-built 
room,  erected  in  1863,  near  the  west  side  of  the  ante-room. 

A  small  wooden  building,  in  the  direction  S.S.E.  (magnetic)  from  the  Magnetic 
Observatory,  64  feet  from  its  nearest  angle,  and  very  near  the  southern  boundary  of 
the  grounds,  was  used  till  1863  for  the  observation  of  Magnetic  Dip;  and  another 
small  building,  in  the  direction  S.  (magnetic)  from  the  Magnetic  Observatory,  50  feet 
from  the  western  angle  of  the  southern  arm,  was  used  in  1861  and  1862  for  the  obser- 
vation of  Deflexions.  In  1863,  these  buildings  were  removed,  and  a  range  of  seven 
rooms,  usually  called  the  Magnetic  Offices,  was  erected  near  the  southern  fence  of 
the  grounds.  Since  the  summer  of  1863,  observations  of  Dip  and  Deflexion  have  been 
made  in  the  westernmost  of  these  rooms. 

For  better  understanding  of  these  descriptions,  the  reader  is  referred  to  the 
Descriptions  of  Buildings  and  Grounds  with  accom2:)anying  Maps,  attached  to  the 
Volumes  of  Astronomical  Observations  for  the  years  1845  and  1862. 

In  1864,  a  room  was  excavated  below  the  Avhole  of  the  Magnetic  Observatory 
except  the  ante-room,  and  the  bifilar-magnetometer  and  the  balance-magnetometer 
were  transferred  to  it,  in  positions  vertically  below  their  former  positions;  a  new 
magnet  and  mounting  being  substituted  in  the  latter  instrument.  The  theodolite, 
which  is  in  the  same  place  as  before,  is  supported  on  a  brick  pier  which  rises  from  the 
floor  of  the  basement  room  into  the  upper  room.     For  the  meridional  magnet,  two 
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magnets  are  now  used ;  one  in  the  basement,  v,iiicli  photographically  registers  the 
variations  of  declination;  and  one  in  the  upper  room,  whose  collimator  is  observed 
(as  formerly)  by  the  theodolite;  these  are  in  the  same  vertical,  and  about  10  inches 
north  of  the  former  position  of  the  declination-magnet.  The  whole  of  the  photo- 
graphic apparatus,  revolving  cylinders,  &c.,  is  in  the  basement.  The  daily  variation 
of  temperature  in  the  basement  is  usually  about  1°  of  Fahrenheit;  on  very  rare 
occasions  it  has  amounted  to  3°.  The  variation  between  summer  and  winter  is  about  6°, 
the  temperature  being  maintained  nearly  at  60°. 


§  2.  Declination-Magnet  and  Apparatus  for  observing  it. 

The  theodolite  with  which  the  meridional  magnet  is  observed  is  by  Simms :  the 
radius  of  its  horizontal  circle  is  8  3  inches:  it  is  divided  to  5',  and  reads  to  5",  b}' 
three  verniers,  carried  by  the  revolving  frame  of  the  theodolite.  The  fixed  frame 
stands  upon  three  foot-screws,  which  rest  in  brass  channels  let  into  a  stone  pier,  that 
is  firmly  fixed  in  the  ground  and  unconnected  with  the  floor.  The  revolving  frame 
carries  the  Y's  (with  vertical  adjustment  at  one  end)  for  a  telescope  with  transit-axis : 
the  length  of  the  axis  is  lOi  inches:  the  length  of  the  telescope  21  inches:  the 
aperture  of  the  object  glass  2  inches.  The  Y's  are  not  carried  immediately  by  the 
T  head  which  crosses  the  vertical  axis  of  the  revolving  frame,  but  by  pieces  supported 
by  the  ends  of  that  T  head,  and  projecting  horizontally  from  it :  the  use  of  this  con- 
struction is  to  allow  the  telescope  to  be  pointed  sufficiently  high  to  see  8  Ursag  Minoris 
above  the  pole.  The  eye-piece  of  the  telescope  carries  only  one  fixed  horizontal  wire, 
and  one  vertical  wire  moved  by  a  micrometer-screw.  The  opening  in  the  roof  of  the 
building  permits  the  observation  of  circurapolar  stars,  as  high  as  o  Ursae  Alinoris  above 
the  pole,  and  as  low  as  3  Cephei  below  the  pole. 

For  supporting  the  magnet,  a  braced  wooden  tripod-stand  is  provided,  resting  on  the 
ground  and  unconnected  Mith  the  floor.  Upon  the  cross-bars  of  the  stand  rests  a  double 
rectangular  box  (one  box  completely  inclosed  within  another),  both  boxes  being  covered 
with  gilt  paper  on  their  exterior  and  interior  sides.  On  the  southern  side  of  the  principal 
upright  piece  of  the  stand  is  a  moveable  upright  bar,  turning  in  the  vertical  E.  and  W. 
plane,  upon  a  pin  in  its  centre  (which  is  fixed  in  the  principal  upright),  and  carrying 
at  its  top  the  pulleys  for  suspension  of  the  magnet ;  this  construction  is  adopted  as 
convenient  for  giving  an  E.  and  W.  movement  to  the  point  of  suspension,  by  giving  a 
motion  to  the  lower  end  of  the  bar.  The  top  of  the  upright  piece  carries  a  brass  frame 
with  two  pulleys,  whose  axes  are  E.  and  W.:  one  of  these  pulleys  projects  beyond  the 
north  side  of  the  principal  upright,  and  from  it  depends  the  suspension  skein :  the  other 
pulley  projects  on  the  south  side  :  the  suspension  skein  being  brought  from  the  magnet 
up  to  the  north  pulley  is  carried  over  it  and  over  the  south  pulley,  and  is  then  attached 
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to  a  leathern  strap,  which  passes  downwards  to  a  small  windlass,  carried  by  the  lower 
part  of  the  moveable  upright.  The  height  of  the  two  pulleys  above  the  floor  is  about 
1 1  ft.  9  in.,  and  the  height  of  the  magnet  is  about  3  ft.  0  in., ;  so  that  the  length  of  the 
free  suspending  skein  is  about  8  ft.  9  i"- 

The  magnet  was  made  by  Meyerstein,  of  Gottingen :  it  is  a  bar  2  feet  long,  1|  inch 
broad,  and  about  ^  inch  thick :  it  is  of  hard  steel  throughout.  The  magnet  carrier 
was  also  made  by  Meyerstein,  but  it  has  since  been  altered  by  Simms.  The  magnet 
is  not  inserted  endways  in  this  support,  but  sideways,  a  double  square  hook  being 
provided  for  sustaining  it ;  and  the  upper  part  of  the  magnet  carrier  is  simply  hooked 
into  the  skein. 

The  suspending  skein  is  of  silk  fibre,  in  the  state  in  which  it  is  first  prepared  by  silk 
manufacturers  for  further  operations;  namely,  when  seven  or  more  fibres  from  the 
cocoon  are  united  by  juxtaposition  only  (without  twist)  to  forui  a  single  thread.  The 
skein  is  strong  enough  to  support  perhaps  three  times  the  weight  of  the  magnet,  &c. 

Unon  the  maenet  there  slide  two  brass  frames,  firmly  fixed  in  their  places  by  means 
of  pinching-screws.  One  of  these  contains,  between  two  plane  glasses,  a  cross  of 
delicate  cobwebs ;  the  other  holds  a  lens  of  13  inches  focal  length  and  nearly  2  inches 
aperture.  This  combination,  therefore,  serves  as  a  collimator  without  a  tube :  the 
cross  of  cobwebs  is  seen  very  well  with  the  theodolite-telescope,  when  the  suspension- 
bar  of  the  magnet  is  so  adjusted  as  to  place  the  object-glass  of  the  collimator  in  front 
of  the  object-glass  of  the  theodolite,  their  axes  coinciding.  The  wires  are  illuminated 
by  a  lamp  and  lens  in  the  night,  and  by  a  reflector  in  the  day. 

In  order  to  diminish  the  extent  of  vibrations  of  the  magnet,  a  copper  bar,  about  one 
inch  square,  is  bent  into  a  long  oval  form,  intended  to  contain  within  itself  the  magnet 
(the  plane  of  the  oval  curve  being  vertical).  A  lateral  bend  is  made  in  the  upper 
half  of  the  oval,  to  avoid  interference  with  the  suspension-piece  of  the  magnet.  The 
effect  of  this  copper  bar  is  very  striking.  It  appears,  from  rough  experiments,  that 
every  second  vibration  of  the  magnet  (that  is,  when  a  direct  and  reverse  swing  have 
been  finished)  is  reduced  in  the  proportion  of  5  :  2  nearly. 

On  mounting  the  photographic  apparatus  in  June,  1847,  the  old  torsion-circle  and 
suspension-stirrup  were  removed,  and  a  new  suspension-stirrup  was  mounted,  firmly 
united  with  an  upright  rod  7"9  inches  in  length,  the  top  of  which  is  connected  by  an 
adjustible  circular  horizontal  movement  (firmly  clamped  while  in  use)  to  an  upright 
frame  5i  inches  high,  to  which  are  attached  the  necessary  clips  for  carrying  a  concave 
mirror  5  inches  in  diameter,  with  its  face  vertical,  and  its  lower  edge  4  inches  above 
the  exterior  wooden  box.  At  the  top  of  this  frame  is  a  torsion-circle  with  a  hook, 
which  is  simply  hooked  into  the  end  of  the  silk  skein.  The  skein  is  necessarily 
shortened  several  inches,  and  the  weight  of  the  suspending  apparatus  is  considerably 
increased.  The  support  of  the  magnet  by  this  new  apparatus  docs  not  in  any  degree 
interfere  with  the  facilities  of  observing  with  the  telescope  in  the  ancient  method. 
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Observations  relating  to  the  permanent  Adjustments  of  the  Declination 

Magnet  and  its  Theodolite. 

1.  Determination  of  the  inequality  of  the  pivots  of  the  theodolite-telescope. 

1862,  December  26.  The  theodolite  was  clamped,  so  that  the  transit  axis  was  at 
right  angles  to  the  astronomical  ineridian.  The  illuminated  end  of  the  axis  of  the 
telescope  was  first  placed  to  the  East :  the  level  was  applied,  and  its  scale  was  read  ; 
the  level  was  then  reversed,  and  its  scale  was  again  read  ;  it  was  then  again  reversed, 
and  again  read,  and  so  on  successively  six  times.  The  illuminated  end  of  the  telescope 
was  then  placed  to  the  West,  and  the  level  was  applied  and  read  as  before.  This 
process  was  repeated  four  times,  and  the  result  was  that  when  the  level  indicates  the 
axis  to  be  horizontal,  the  axis  at  the  illuminated  end  is  really  too  low  by  0"'3  nearly. 

2.  Value  of  one  revolution  of  the  micrometer-screw  of  the  theodolite  telescope. 

1862,  December  26.  The  magnet  was  made  to  rest  on  blocks  of  wood,  and  its 
collimator  was  used  as  a  fixed  mark  at  an  infinite  distance.  The  micrometer  was 
placed  in  different  positions,  and  the  telescope  of  the  theodolite  was  then  turned  till 
the  micrometer  wire  bisected  the  cross.  The  result  of  ten  comparisons  of  theodolite- 
readings  with  large  values  and  small  values  of  the  micrometer-reading  was,  that  one 
revolution  =  1'.  3.3"-  85.  This  agrees  with  the  result  of  observations  made  in 
preceding  years. 

3.  Determination  of  the  micrometer-reading  for  the  line  of  collimation  of  the  theo- 
dolite-telescope. 

1862,  December  26.  The  vertical  axis  of  the  theodolite  had  been  adjusted  to  verticality, 
and  the  transit  axis  was  made  horizontal.  The  declination-magnet  was  made  to  rest 
on  blocks,  and  the  cross-wires  carried  by  it  were  used  as  a  collimator  for  determining 
the  line  of  collimation  of  the  telescope  of  the  theodolite.  The  telescope  was  reversed 
after  each  observation.     The  mean  of  20  double  observations  was  99''994. 

4.  Determination  of  the  eifect  of  the  mean-time-clock  on  the  declination-magnet. 

The  observations  by  which  this  has  been  determined  are  detailed  in  the  volumes  for 
1840,  1841,  1844,  and  1845.  It  appears  that  it  is  necessary  to  add  9"'41  to  every 
reading  of  the  theodolite. 
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5.  Deteriniuation  of  the  compound  effects  of  the  vertical-force-magnet  and  the 
horizontal-forcc-magnct  on  the  decHnation-magnet. 

The  details  applying  to  the  effect  of  the  horizontal-force-maguet  and  first  vertical- 
force-magnct  will  be  found  in  the  volumes  for  1840,  1841,1844,  and  1845.  It  ap- 
peared that  it  was  necessary  to  subtract  55""22  from  all  readings  of  the  theodolite. 
In  1848  a  new  vertical-force-magnet  was  introduced,  and  the  subtractive  quantity  was 
now  found  to  be  42"'2. 

6.  Determination  of  the  error  of  coUimation  for  the  plane  glass  in  front  of  the  boxes 
of  the  declination-magnet. 

1862,  December  26.  The  magnet  was  made  to  rest  entirely  on  blocks.  The  micrometer- 
head  of  the  telescope  was  to  the  East.  The  plane  glass  has  the  word  "  top"  engraved 
on  it,  and  this  word  is  always  kept  upwards.  The  cross-wire  carried  by  the  collimator 
of  the  magnet  was  observed  with  the  marked  side  of  the  glass  alternately  mside  and 
outside  the  box.  The  result  of  20  double  observations  was,  that  in  the  ordinary 
position  of  the  glass  1 1"-5  is  to  be  subtracted  from  all  readings. 

7.  Determination  of  the  error  of  coUimation  of  the  magnet-collimator,  with  reference 
to  the  magnetic  axis  of  the  magnet. 

1862,  December  27.  Observations  were  made  by  placing  the  Declination-Magnet 
in  its  stirrup,  with  its  collimator  alteraately  W.  and  E.  of  it,  and  observing  the  col- 
limator-wire  by  the  theodolite-telescope  ;  the  moveable  upright  bar  being  so  moved 
that  the  collimator  in  each  observation  was  in  the  line  of  the  theodolite-telescope.  Six- 
teen pairs  of  observations  were  taken.  The  mean  half  excess  of  reading  with  colli- 
mator W.  (its  usual  position)  above  that  Avith  collimator  E.  w^as  5'.  0"-  2.  This  was 
combined  with  the  results  of  several  preceding  years,  and  4'.  50"'  7  was  adopted  for 
use  in  1863. 

8.  Miscellaneous  causes  of  error. 

In  the  volume  for  1841,  observations  are  exhibited  shewing  that  the  oval  copper  bar, 
or  damper,  had  but  little  or  no  effect.  Repeated  observations,  of  less  formal  character, 
in  succeeding  years,  have  conHrmed  this  result.  The  same  bar  has  encircled  the 
magnet  throughout  the  year  1863.  01>servations  made  in  the  year  1865  appear  to 
shew  that  the  damper  exercises  a  certain  degree  of  drag  on  the  needle,  equivalent  to 
a  torsion-force  of  -jhr- 

In  the  volume  for  1841,  observations  are  exhibited  shewing  that  the  effect  of  the 
crate  in  the  ante-room  is  insensible. 

a 

In  the  volume  for  1842,  observations  are  exhibited  shewing  that  the  iron  attached 
to  the  electrometer  pole  has  little  or  no  effect  on  the  magnet. 
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9.  Calculation  of  the  constant  used  in  the  reduction  of  the  observations  of  the 
declination-magnet,  the  micrometer-head  of  the  theodolite-telescope  being  East. 

O         /  II 

Micrometer  equivalent  for  reading  for  Hue  of  collimation,  99''-994 — 2.  36.  24-4 

Correction  for  tlie  plane  glass  in  front  of  tlie  box,  in  its  usuiil  position —  ll'o 

Correction  due  to  the  compound  effect  of  the  horizontal  force  magnet  and  the 

vertical  force  magnet —  42-2 

—2.  37.  18-1 
Correction  for  the  effect  of  the  mean  time  clock +  9-4 

—2.  37.     8-7 
The  collimator  West  of  the  magnet.     Correction  for  error  of  collimation...  +       4.  oO-7 

Constant  used  in  the  reduction  of  the  observations — 2.  32.  18-0 

10.  Determination  of  the  time  of  vibration  of  the  declination-magnet  under  the 
action  of  terrestrial  magnetism. 

It  is  knoAvn,  from  constant  observation,  that  the  time  of  a  single  vibration  is  as 
nearly  as  possible  30^ ;  but  no  observations  are  recorded  which  merit  distinct  reference. 

1 1 .  Fraction  expressing  the  proportion  of  the  torsion-force  to  the  earth's  magnetic 
force. 

In  the  Introduction  to  the  Magnetical  Observations  1847,  the  process  is  given  in 
great  detail  by  which  the  torsion  force  of  the  skein  then  supporting  the  magnet  was 
found  to  be  ^\-q  of  the  earth's  magnetic  force :  as  determined  by  the  proportion  of  the 
disturbance  in  the  position  of  the  magnet,  produced  bj-  turning  the  torsion-circle 
through  a  measured  angle,  to  that  measured  angle.  For  the  skein  which  broke  in 
1848,  a  similar  skein  was  substituted;  and  observations  made  in  nearly  every  year 
to  1864,  gave  sensibly  the  same  result. 

Determination  of  the  Readings  of  the  Horizontal  Circle  of  the  Theodolite 

CORRESPONDING    TO   THE    ASTRONOMICAL    MeRIDIAN. 

The  error  of  the  level  is  determined  by  application  of  the  spirit-level  at  the  time 
of  observation  :  due  regard  being  paid,  in  the  reduction,  to  the  inequality  of  pivots 
already  found.  One  division  of  the  level  is  considered  =  l"-0526.  The  azimuth- 
reading  is  then  corrected  by  this  quantity ; 

Correction  =  Elevation  of  W.  end  of  axis  X  tan  star's  altitude. 

The  readings  of  the  azimuth  circle  increase  as  the  instrument  is  turned  from  IS.  to 
E.,  S.,  and  W. ;  from  which  it  follows  that  the  correction  must  have  the  same  sign  as 
the  elevation  of  the  W,  end. 

The  correction  for  the  azimuth  of  the  star  observed  has  been  computed  independently 
in  every  observation,  by  a  peculiar  method,  of  which  the  principle  is  fully  explained 
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in  the  volumes  for  1840,  1841,  1843,  1844,  1845.     The  formula  and  table   used  are 
the  following  : — • 

Let  J„  =  seconds  of  arc  in  star's  azimuth, 

Cs  =  seconds  of  time  in  star's  hour-angle, 
a,,  =  seconds  of  arc  in  star's  N.P.D.  for  the  day  of  observation, 
Then  log.  A^,  =  log.  C,  +  log.  E  +  log.  («„  +  F)  +  log.  cos  f. 

The  values  of  log.  £J,  F,  and  log.  cos  ?,  are  given  in  the  following  table  :— 


Tabulated  Values  of  Log.  Cos  f,  for  Different  Values  of  C„  and  of  the  Quantities  Log.  E  .ami  F, 

for  the  Stars  Polaris  and  8  Uks^  Minokis. 
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Observations  for  determining  the  readings  for  the  astronomical  meridan  were  made 
on  the  following  days  in  1863  :— January  8,  27,  February  5,  28,  April  1,15,  May  2,  16, 
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June  1,  17,  July  27,  August  8,  31,  October  14,  31,  December  2,  and  12.  As  a  check 
on  the  continued  steadiness  of  the  theodohte,  observations  of  a  fixed  mark  (a  small  hole 
in  a  plate  of  metal  above  the  Observatory  Library,  illuminated  by  a  reflector  of  sky-light 
in  the  day  and  by  a  lamp  at  night,)  have  been  taken  about  thirty  times  at  nearly  equal 
intervals  through  the  year. 

The  following  is  a  description  of  the  method  of  making  and  reducing  the  eye- 
observations  of  the  declination-magnet : — 

A  fine  horizontal  wire  (as  stated  above)  is  fixed  in  the  field  of  view  of  the  theodolite- 
telescope,  and  another  fine  vertical  wire  is  fixed  to  a  wire-plate,  moved  right  and  left  by 
a  micrometer  screw.  On  looking  into  the  telescope,  the  cross  of  the  magnetometer  is 
seen  ;  and  during  the  vibration  of  the  magnet,  this  cross  is  seen  to  pass  alternately  right 
and  left.  The  observation  is  made  by  turning  the  micrometer  till  its  wire  bisects  the 
image  of  the  magnet-cross  at  the  pre-arranged  times,  and  reading  the  micrometer.  The 
verniers  of  the  horizontal  circle  are  read. 

The  mean-time  clock  is  kept  very  nearly  to  Greenwich  mean  time  (its  error  being 
ascertained  each  day),  and  the  clock-time  for  each  determination  is  arranged  before- 
hand. 

If  the  magnet  is  in  a  state  of  disturbance,  the  first  observation  is  made  by  the 
observer  applying  his  eye  to  the  telescope  about  one  minute  before  the  pre-arranged 
time  ;  he  bisects  the  magnet-cross  by  the  micrometer  wire  at  45^*,  and  again  at  15^ 
before  that  time,  also  at  \5^  and  45'  after  that  time.  The  intervals  of  these  four 
observations  are  therefore  the  same  as  the  time  of  vibration  of  the  magnet,  and  the 
mean  of  all  the  times  is  the  same  as  the  Greenwich  pre-arranged  mean  time. 

The  mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken  (giving  three 
means),  and  the  mean  of  these  three  is  adopted  as  the  result.  In  practice,  this  is  done 
by  adding  the  first  and  fourth  readings  to  the  double  of  the  second  and  third,  and 
dividing  the  sum  by  6. 

The  number  of  instances  in  which  the  magnet  was  observed  in  a  state  of  vibration 
during  the  year  1863  is  very  small.  Indeed,  since  the  introduction  (1842,  June  16) 
of  the  double  box  covered  with  gilt  paper,  for  inclosing  the  magnet,  instead  of  the  flat 
drum  with  glass  top  furnished  by  Mr.  Meyerstein,  it  is  found  that  the  magnet  is 
seldom  in  a  state  of  vibration ;  and  it  passes  from  one  position  of  rest  to  another, 
sometimes  through  a  large  arc,  without  vibration.  When  the  magnet  is  found  to  be 
thus  free  from  vibration,  two  bisections  only  of  the  cross  are  made,  one  about  15^ 
before  the  time  recorded,  the  other  about  IS'*  after  that  time  (30'  being  nearly  the 
time  of  a  single  vibration). 

The  adopted  result  is  converted  into  arc,  supposing  V  =  1'.  33"-85,  and  the  quantity 
thus  deduced  is  added  to  the  mean  of  the  vernier-i'cadings,  from  which  is  subtracted 
the  constant  given  in  article  9  of  the  permanent  adjustments  ;  the  difference  between 
this  number  and  the  adopted  reading  for  the  Astronomical  South  Meridian  is  taken  ; 
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and  thus  is  deduced  the  magnetic  declination,  which  is  used  in  determining  ihe  zero 
for  the  photographic  register. 


§  3.  Phofographic  self-registering  Apparntus  for  Continuous  Record  of 

Magnetic  Declination.  ■ 

The  general  principle  adopted  for  all  the  photographic  instruments  is  the  same. 
The  photographic  paper  is  wrapped  round  a  glass  cylinder,  and  the  axis  of  the 
cylinder  is  made  parallel  to  the  direction  of  the  movement  which  is  to  be  registered. 
The  cylinder  is  turned  by  clock-work,  with  uniform  velocity.  The  spot  of  light  (for 
the  magnets  and  barometer)  or  the  boundary  of  the  line  of  light  (for  the  thermometers) 
moves,  with  the  movements  which  are  to  be  registered,  in  the  direction  of  the  axis 
of  the  cylinder,  while  the  cylinder  itself  is  turned  round.  Consequently,  when  the 
paper  is  unwrapped  from  its  cylindrical  form,  there  is  traced  upon  it  (though  not 
visible  till  the  proper  chemical  agents  have  been  applied)  a  curve,  of  which  the 
abscissa  measured  in  the  direction  of  a  line  surrounding  the  cylinder  is  proportional  to 
the  time,  Avhile  the  ordinate  measured  in  the  direction  parallel  to  the  axis  of  the 
cylinder  is  proportional  to  the  movement  which  is  the  subject  of  measure. 

In  the  instruments  for  registering  the  motions  of  the  magnets  and  barometer,  a  line 
of  abscissaa  is  actually  traced  on  the  paper,  by  a  lamp  giving  a  spot  of  light  in  an 
invariable  position,  the  effect  of  which  on  the  revolving  paper  is  to  trace  a  line 
surrounding  the  cylinder.  For  the  thermometers  this  is  not  necessary,  as  the  ther- 
mometer-scales are  made  to  carry  and  to  transfer  to  the  photographic  paper  sufficient 
indications  of  the  actual  reading  of  the  thermometers. 

Every  part  of  the  cylinder-apparatus  except  those  on  which  the  spots  of  light  fall 
is  covered  with  a  double  case  of  blackened  zinc,  having  a  slit  for  each  moveable  spot 
of  light  and  a  hole  for  the  invariable  spot ;  and  every  part  of  the  path  of  the 
photographic  light  is  protected  by  blackened  zinc  tubes  from  the  admixture  of 
extraneous  light. 

In  all  the  instruments,  the  following  method  is  used  for  attaching,  to  the  sheet  of 
photographic  paper,  indications  of  the  time  when  certain  parts  of  the  photographic  trace 
were  actually  made,  and  for  giving  the  means  of  laying  down  a  time-scale  applicable 
to  every  part  of  the  trace.  By  means  of  a  small  moveable  plate,  arranged  expressly 
for  this  purpose,  the  light  which  makes  the  trace  can  at  any  moment  be  completely 
cut  off.  An  assistant,  therefore,  occasionally  cuts  off  the  light  (registering  in  the 
proper  book  the  clock-time  of  doing  so),  and  after  a  few  minutes  withdraws  the  plate 
(again  registering  the  time).  The  effect  of  this  is  to  make  a  visible  interruption  in 
the  trace,  corresponding  to  registered  times.  By  drawing  lines  from  these  points  of 
interruption  parallel  to  the  axis  of  the  cylinder,  to  meet  the  photographic  line  of 
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abscisssc,  or  an  adopted  line  of  abscissai  parallel  to  it,  points  arc  defined  upon  the  line 
of  abscissas  corresponding  to  registered  times.  Tlie  whole  length  of  the  photographic 
sheet  (except  where  one  end,  in  the  cylindrical  arrangement,  laps  over  the  other) 
corresponds  to  the  known  time  of  revolution  of  the  cylinder.  A  scale  being  prepared 
beforehand,  whose  value  for  the  time  of  revolution  corresponds  to  the  circumference 
of  the  cylinder,  and  the  scale-reading  for  the  registered  time  of  interruption  of  light 
being  applied  to  the  foot  of  the  ordinate  corresponding  to  that  interruption,  the 
divisions  of  hours  and  minutes  may  be  transferred  at  once  from  the  scale  to  the  line  of 
abscissa.  In  practice  it  is  found  that  the  length  of  the  paper  is  not  always  the  same, 
and  it  is  necessary,  therefore,  to  use  a  scale  (a  separate  one  for  each  separate 
instrument)  which  will  admit  of  small  expansion  and  contraction,  preserving  the 
proportion  of  its  different  parts  unaltered.  A  scale  of  vulcanized  caoutchouc,  mounted 
on  a  small  frame  in  which  one  end  of  the  scale  is  fixed  while  the  other  is  drawn  by  a 
screw,  is  found  to  answer  extremely  well. 

One  of  the  revolving  cylinders  is  used  for  the  photographic  record  of  the  Declina- 
tion Magnet  and  the  Horizontal  Force  Magnet.     In  the  actual  positions  of  these  two 
magnets  it  was  found  that  the  line,  drawn  from  the  suspending  skein  of  the  declination- 
magnet  to  the  center  of  the  two  suspending  lines   of  the  birilar  or  horizontal-force- 
magnet,  passed  through  the   internal  projection  of  the  south-eastern   re-entering  angle 
of  the  building,  but  by  so  small  a  quantity  that  I  judged  it  best  to  plant  the  apparatus 
for  registry  of  the   two   instruments   close  to   that  re-entering  angle.     (In  the  prepa- 
ration of  the  basement  in  1864,  to  which  allusion  has  been  made  in  pages  ivandv,  this 
re-entering  angle  is   cut  away,  so  that  the  straight  line  from  the  suspending  skein 
of  the  declination-magnet  to  the  center  of  the  bifilar  magnet  passes  through  a  clear 
space,   in  which  the  registering  apparatus  is  now  placed).     The  first  thing  to  be 
described  is  the   arrangement  of  glass  cylinders.     One  glass  cylinder  with   a  hemis- 
pherical extremity  (in  all  respects  similar  to  those  used  as  shades  or  protectors  of  small 
clocks,  works  of  art,  &c.),  11|  inches  long  in  its  cylindrical  part,  and  \4^  in  circum- 
ference, is  covered  internally  with  a  black   pigment,  and  is   stopped  at  the  open  end 
by  insertion  in  a  metallic  cap,  in   the  center  of  which  is  a  short  spindle  and  winch- 
arm.     Round  this   cylinder  the  photographic  paper  is  wrapped,  and  the  moisture  on 
the  photographic  paper  agglutinates    its  overlapping  ends  with    sufficient   firmness. 
The  cylinder  and  mounted  paper  arc   then   covered  by  another  glass  cylinder  with 
hemispherical  end,  whose   open    end  is  fixed,  by  friction,  on  the  rim  of  the  metallic 
cap  to  which  the  inner  cylinder  is   attached,  a  collar  of  tape  being  inserted  between. 
In  this  state  the  cylinders  are  placed  in  their  working-mounting ;  the  short  spindle  in 
the  cap,  and  the  large  cylinder  near  its  hemispherical  end,  rest  upon  friction-rollers, 
the  axis  of  the  cylinder  being  horizontal.     The  winch  arm  is  lodged  in  a  fork  at  the 
end  of  the  hour-hand  of  a  timepiece,  which  is  made  for  the  purpose,  not  exceeding  in 
size  an  ordinary  box-chronometer,  but  with  very  strong  wheels  and  powerful  spring, 
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and  with  duplex  escapement.  In  order  to  avoid  tlie  ordinary  shake  of  the  hour-hand 
of  a  clock,  due  to  the  play  of  the  motion-wheels  under  the  dial,  the  hour-hand  is 
placed  upon  the  central  axis,  and  the  second  wheel,  which  is  usually  placed  in  the 
center  and  carries  the  minute  hand,  is  placed  on  one  side.  The  cylinder  was 
orignally  made  to  turn  in  twelve  hours  ;  but,  as  this  construction  sometimes  required 
a  change  of  the  photographic  sheet  every  twelve  hours,  the  wheels  of  the  time-piece 
were  changed,  to  make  the  cylinder  turn  in  twenty-four  hours. 

The  light,  by  which  the  trace  of  the  declination-magnet  is  made,  originates  in  a 
lamp  (formerly  of  camphine,  but,  since  1849,  of  coal-gas  charged  with  the  vapour  of 
coal-naphtha)  placed  slightly  out  of  the  direction  of  a  straight  line  drawn  from  the 
suspension-skein  of  the  magnet  to  the  center  of  the  photographic  sheet.  Before  the 
flame  of  the  lamp  is  placed  a  small  aperture,  about  0'"-3  high  and  0"'-01  broad, 
independent  of  the  lamp,  and  supported  by  a  part  of  the  same  frame  which  carries  the 
magnet.  The  light  from  the  aperture  falls  upon  a  concave  mirror  of  speculum-metal, 
5  inches  in  diameter,  and  about  26  inches  from  the  aperture.  This  concave  mirror  is 
above  the  top  of  the  box  ;  it  is  carried  by  a  part  of  the  magnet-carrier,  which, 
although  it  has  a  small  movement  of  adjustment  relative  to  the  magnet-carrier,  is  in 
practice  very  firmly  clamped  to  it,  so  that  the  mirror  receives  all  the  angular  move- 
ments of  the  magnet.  By  the  concave  mirror,  the  light  diverging  from  the  aperture  is 
made  to  converge  to  a  place  nearly  on  the  surface  of  the  cylinder  of  photographic 
paper  whose  distance  from  the  mirror  is  about  11*8  feet.  The  form  of  the  aperture, 
however,  and  the  astigmatism  caused  by  the  inclined  reflexion  from  the  mirror, 
produce  this  effect,  that  the  image  is  somewhat  elongated  in  the  vertical  direction,  and 
is  at  the  same  time  slightly  curved.  To  diminish  the  length  there  is  placed  near  the 
cylinder  a  plano-convex  cylindrical  lens  of  glass,  with  its  axis  horizontal,  and  the 
image  is  thus  reduced  to  a  neat  spot  of  light. 

The  spot  of  light  from  the  concave  mirror  of  the  declination-magnet  is  received  on 
the  south  side  of  the  cylinder,  near  its  west  end. 

Near  the  east  end  of  the  cylinder  is  placed  a  gas  lamp,  shining  by  reflexion  through 
a  small  fixed  aperture  above  the  cylinder,  from  which  the  light  falls  upon  a  small 
cylindrical  lens,  by  which  a  very  dehcate  and  well-defined  photographic  trace  is 
marked  upon  the  paper,  in  a  fixed  position,  intermediate  between  the  photographic 
curves  of  the  declination  and  horizontal  force  magnets.  This  is  the  photographic 
base-line,  or  line  of  abscissse,  to  which  allusion  has  been  made  above. 

For  the  declination-magnet,  the  values,  in  minutes  and  seconds  of  arc,  of  movements 
of  the  photographic  spot  in  the  direction  of  the  ordinate,  are  thus  deduced  from  a 
geometrical  calculation  founded  on  the  measures  of  different  parts  of  the  apparatus. 
The  distance  of  the  cylinder  from  the  concave  mirror  is  about  11*8  feet,  and  a  move- 
ment of  r  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray  ;  and  the  normal 
to  the  axis  of  the  cylinder  is  inclined  about  7°  to  the  reflected  ray.     From  this  it  is 
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found  that  1  of  movement  of  the  mirror  is  represented  by  4'99  iiicli  upon  the 
photographic  paper.  A  small  scale  of  pasteboard  is  prepared,  whose  graduations 
correspond  in  value  to  minutes  and  seconds  so  calculated.  The  zero  of  the  ordinate- 
scale  is  found  in  the  following  manner.  The  time-scale  having  been  laid  down  as  is 
already  described,  and  actual  observations  of  the  position  of  the  magnet  having  been 
made  with  the  eye  and  the  telescope,  (as  has  been  fully  described  above),  at  certain 
registered  times,  there  is  no  difficulty  (by  means  of  these  registered  times)  in  defining 
the  points  of  the  photographic  trace  which  correspond  to  the  observed  positions. 
The  pasteboard  scale  being  applied  as  an  ordinate  to  one  of  these  points,  and  being- 
slid  up  and  down  till  the  scale  reading  which  represents  the  reading  actually  taken  by 
the  eye-observation  falls  on  that  point,  the  reading  of  the  scale  where  it  crosses  the 
line  of  abscissEe  is  immediately  found.  The  various  readings  given  by  diiferent 
observations,  so  long  as  there  is  no  instrumental  change,  will  scarcely  differ,  and  may 
be  combined  in  groups,  and  thus  an  adopted  reading  for  the  line  of  abscissae  may  be 
obtained.  From  this,  with  the  assistance  of  the  same  pasteboard  scale,  there  will  be 
laid  down  without  difficulty  a  new  line,  parallel  to  that  line  of  abscissa,  whose 
ordinate  would  represent  some  whole  number  of  degrees^  or  other  convenient  quantity. 

§  4.  Horizontal  Force  Magnet  and  Apparatus  for  observing  it. 

The  horizontal-force-magnet,  furnished  by  Meyerstein  of  Gottingen,  is,  like  the 
declination-m.agnet,  2  feet  long,  1^  inch  broad,  and  about  \  inch  thick.  For  its 
support,  a  wooden  tripod-stand  is  planted  in  the  eastern  arm  of  the  Magnetic  Obser- 
vatory, resting  immediately  on  the  ground,  and  not  touching  the  floor.  This  tripod 
supports  an  upright  plank,  to  the  top  of  which  a  brass  frame  is  attached,  carrying  two 
brass  pulleys  (with  their  axes  in  the  same  east  and  west  line)  in  front  of  the  plank, 
and  two  (in  a  similar  position)  at  the  back  of  the  plank  ;  these  constitute  the  upper 
suspension-piece.  A  small  windlass  is  attached  to  the  back  of  the  plank  at  a  con- 
venient height.  The  magnet-carrier  consists  of  two  parts  ;  the  upper  part  is  a  vertical 
plate,  having  a  pair  of  small  pulleys  attached  to  it,  (whose  axes  are  perpendicular  to 
the  plate),  and  connected  below  with  the  torsion-circle  ;  the  lower  part  is  the  magnet- 
stirrup,  turning  by  stiff  friction  in  the  torsion-circle,  and  bearing  a  pointer  above  for 
reading  its  graduations,  and  bearing  also  a  small  plane  nn'rror  below,  to  which  a  fixed 
telescope  is  directed  for  observing  by  reflexion  the  graduations  of  a  fixed  scale  (to  be 
mentioned  shortly).  Under  the  two  small  pulleys  of  the  vertical  plate  passes  a  skein 
of  silk  ;  its  t\vo  branches  rise  up  and  pass  over  the  front  pulleys  of  the  suspension- 
piece,  then  over  its  back  pulleys,  and  then  descend  and  pass  under  a  single  large 
pulley,  whose  axis  is  attached  to  a  string  that  passes  down  to  the  windlass.  Sup- 
ported by  the  two  branches  of  the  skein,  the  magnet  swings  freely,  but  the  direction 
that  it  takes  will  depend  on  the  angular  position  of  its  stirrup  with  respect  to  the 
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vertical  plate ;  it  is  intended  that  the  index  should  be  brought  to  such  a  position  on 
the  torsion-circle  that  the  two  suspending  branches  should  not  hang  in  one  plane,  but 
should  be  so  twisted  that  their  torsion-force  Avill  maintain  the  magnet  in  a  direction 
very  nearly  E.  and  W.  magnetic  (its  marked  end  being  W.),  in  which  state  an  increase 
of  the  earth's  magnetic  force  draws  the  marked  end  towards  the  N.,  till  the  torsion 
resistance  is  sufficiently  increased  to  resist  it,  or  a  diminution  allows  the  torsion-force 
to  draw  it  towards  the  S.  The  magnet,  with  its  plane  mirror,  hangs  within  a  double 
rectangular  box  (one  box  completely  inclosed  within  another)  covered  with  gilt  paper, 
similar  to  that  used  for  the  declination-magnet ;  in  its  S.  side  there  is  one  long  hole, 
covered  with  glass,  through  which"  the  rays  of  light  from  the  scale  enter  to  fall  on 
the  plane  mirror,  and  the  rays  reflected  by  the  mirror  pass  to  the  fixed  telescope. 
The  vertical  rod,  (below  the  pointer  for  indications  of  torsion-circle),  which  carries 
the  magnet-stirrup,  passes  through  a  hole  in  the  top  of  the  box.  The  height  of 
the  brass  pulleys  of  the  suspension-piece  above  the  floor  is  1  !"•  5'"- ;  that  of  the 
pulleys  of  the  magnet-carrier  is  3"-  8'"- ;  and  that  of  the  center  of  the  plane  mirror  is 
about  2*^'-  11"'-.  The  distance  between  the  branches  of  the  silk  skein,  where  they 
pass  over  the  upper  pulleys,  is  !'"■  •  48  ;  at  the  lower  part  the  distance  between  them  is 
0'"-9-2. 

An  oval  copper  bar  embraces  the  magnet  (exactly  similar  to  that  for  the 
declination-magnet),  for  the  purpose  of  diminishing  its  vibrations. 

The  scale,  which  is  observed  by  means  of  the  plane  mirror,  is  fixed  to  the  South 
wall  of  the  East  arm  of  the  magnetic  observatory.  The  numbers  of  the  scale  increase 
from  East  to  West,  so  that  when  the  magnet  is  inserted  in  the  magnet-cell  with  its 
marked  end  towards  the  West,  increasing  readings  of  the  scale  (as  seen  with  a  fixed 
telescope  directed  to  the  mirror  which  the  magnet  carries)  denote  an  increasing- 
horizontal  force.  A  normal  from  the  magnet-mirror  to  the  scale  meets  it  at  the 
division  40  nearly. 

The  telescope  is  fixed  to  a  wooden  tripod  stand,  whose  feet  pass  through  the  floor 
without  touching  it,  and  arc  firmly  connected  with  piles  driven  into  the  ground.  Its 
position  is  such  that  an  observer,  sitting  in  a  chair  at  a  convenient  place  for  observing 
the  declination-magnet  with  the  theodolite,  can,  by  turning  his  head,  look  into  the 
telescope  which  is  directed  to  the  mirroi'  of  this  instrument.  The  angle  between  the 
normal  to  the  scale  (which  usually  coincides  nearly  with  the  normal  to  the  axis  of  the 
magnet)  and  the  axis  of  the  telescope,  is  about  54°,  and  the  plane  of  the  mirror  is 
therefore  inclined  to  the  axis  of  the  magnet  about  27°. 

On  1847,  August  21,  the  magnet-carrier  for  the  photographic  apparatus  was  mounted. 
It  differs  from  that  just  described  only  in  this  respect,  that  the  vertical  plate  with  the 
two  small  pulleys  is  sufficiently  raised  to  permit  the  descending  rod  to  carrj^,  between 
the  torsion-circle  and  the  top  of  the  box,  a  concave  mirror  4  inches  in  diameter.  The 
form  of  this  suspension  is  so  exactly  similar  to  that  for  the  declination-magnet  (the  sole 
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difFercnces  being  that  the  mirror  is  4  inches  in  diameter,  and  that  the  suspending  skein 
passes  under  two  pulleys,  as  above  described),  that  it  is  unnecessary  here  to  give  any 
further  description  of  it. 

Observations  relating  to  the  permanent  Adjustments  of  the  Horizontal- 
Force-Magnet. 

1 .  Determination  of  the  times  of  vibration  and  of  the  diiferent  readinsrs  of  the  scale 
for  different  readings  of  the  torsion-circle,  and  the  reading  of  the  torsion-circle  and  the 
time  of  vibration  when  the  magnet  is  transverse  to  the  magnetic  meridian. 

To  render  the  process  intelligible,  it  may  be  convenient  to  premise  the  following 
explanation. 

Suppose  that  the  magnet  is  suspended  in  its  stirrup  which  is  firmly  connected  with 
the  small  plane  mirror,  with  its  marked  end  in  a  magnetic  westerly  direction  (not 
exactly  W.,  but  in  any  westerly  direction  between  N.  and  S.),  and  suppose  that,  by 
means  of  the  telescope  directed  towards  that  mirror,  the  scale  is  read,  or  (which  is  the 
same  thing)  the  position  of  the  plane  mirror  and  of  the  stirrup,  and  therefore  that  of 
the  axis  of  the  magnet,  arc  defined.  Now  let  the  magnet  be  taken  out  of  the  stirrup 
and  replaced  with  its  marked  end  easterly.  The  terrestrial  magnetic  power  will  now 
act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which  it  acted  before,  and 
therefore  the  magnet  will  not  take  the  same  position  as  before.  But  by  turning  the 
torsion-circle,  which  changes  the  amount  and  direction  of  the  torsion-power  produced 
by  the  oblique  tension  of  the  suspending  cords,  the  magnet  may  be  made  to  take  the 
same  position  as  before  (which  will  be  proved  by  the  reading  of  the  scale,  as  viewed  in 
the  plane  mirror,  being  the  same  as  before).  The  reading  of  the  torsion-circle  will  be 
different  from  what  it  was  before.  The  cf!ect  of  this  operation  then  is,  to  give  us  the 
difference  of  torsion-circle-readings  for  the  same  position  of  the  magnet-axis  with  the 
marked  end  opposite  ways,  but  it  gives  no  information  as  to  whether  the  magnet-axis  is 
transverse  to  the  meridian,  inasmuch  as  the  same  operation  can  be  performed  whether 
the  magnet-axis  is  transverse  or  not. 

But  there  is  another  observation  which  will  inform  us  whether  the  magnet-axis  is  or 
is  not  transverse.  Let  the  time  of  vibration  be  taken  in  each  position  of  the  magnet. 
Resolve  the  terrestrial  magnetic  force  acting  on  the  poles  of  the  magnet  into  two  parts, 
one  transverse  to  the  magnet,  the  other  longitudinal.  In  the  two  positions  of  the 
magnet  (marked  end  westerly  and  marked  end  easterl}-,  with  axis  in  the  same  position), 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
undergoes  in  a  vibration  of  given  extent  are  the  same,  and  the  time  of  vibration  if 
there  were  no  other  force  would  be  the  same.  But  tliere  is  another  force,  namely  the 
longitudinal  force ;  and  when  the  marked  end  is  northerly,  this  tends  from  the  center 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  center  of  the 
Greenwich  Maghetical  and  Meteokological  Obseuvaiions,  1863.  (^ 
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magnet's  length ;  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  from  the  torsion  and  in  the  other  case  diminishing  it.  The  times  of 
vibration  therefore  will  be  different.  There  is  only  one  exception  to  this,  which  is 
when  the  magnet-axis  is  transverse  to  the  magnetic  meridian,  in  which  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  (which  position  is 
necessary  in  order  that  the  indications  of  our  instrument  may  apply  truly  to  changes  of 
the  magnitude  of  terrestrial  magnetic  force  without  regard  to  changes  of  direction)  is 
this.  Find  the  readings  of  the  torsion-circle  which,  with  magnet  in  reversed  positions, 
will  give  the  same  readings  of  the  scale  as  viewed  by  reflexion  in  the  plane  mirror,  and 
will  also  give  the  same  time  of  vibration  for  the  magnet.  With  these  readings  of  the 
torsion-circle  the  magnet  is  transverse  to  the  meridian  ;  and  the  difference  of  the 
readings  of  the  torsion-circle  is  the  difference  between  the  position,  when  terrestrial 
magnetism  acting  on  the  magnet  twists  it  one  way,  and  the  position  when  the  same 
force  twists  it  the  opposite  way,  and  is  therefore  double  the  angle  due  to  the  torsion- 
force  of  the  suspending  lines  when  they  neutralize  the  force  of  terrestrial  magnetism. 

The  following  table  exhibits  the  elements  of  one  of  the  determinations  made  in 
1863:— 


1863. 

Day. 

The  Marked  end  of  the  Magnet. 

West. 

East. 

Torsion- 
Circle 
Heading. 

Scale 
Reading. 

Difference  of 

Scale  Readings 

for  1°  of 

Torsion. 

Mean  of 
the  Times 

of 
Vibration. 

Torsion- 
Circle 
Reading. 

Scale 
Reading. 

DitFerence  of 

Scale  Readings 

for  1°  of 

Torsion. 

Mean  of 
the  Times 

of 
Vibration. 

January  2 

0 

i38 
139 
140 
141 
142 
143 
144 
145 
146 

div. 

19-34 
3044 
38-94 

47 '75 
56-63 
65-01 
75-89 
83-56 
92- 10 

div- 

u  •  10 

8-5o 
8-81 
8-88 
8-38 
IO-88 
7-67 
8-54 

s 
22-26 
21-96 
21-92 
21-70 
21-84 
21  -5o 
21-48 
21-35 
20-92 

0 

227 
228 
229 
23o 

23l 
232 

233 

234 

235 

div. 

17-75 
26-30 
36-11 
44-31 
55-22 
64-00 
73-08 
82-83 
91-50 

div- 

8-55 
9-81 
8-20 
10-91 
8-78 
9-08 
9-75 
8-67 

s 
21-10 
21-34 
21-44 
21  -52 
21  -72 

21-68 

2  1  -So 

21-96 
22-04 

The  times  of  vibration  and  scale  readings  were  sensibly  the  same,  when  the  torsion- 
circle  read  141".  30',  marked  end  West,  and  230".  43',  marked  end  East,  differing  89".  13'. 
Half  this  difference,  or  44°.  36'.  30",  is  the  angle  of  torsion  when  the  magnet  is  transverse 
to  the  meridian. 

The  mean  of  several  determinations  gave  44°.  37'.  55" ;  the  value  which  was  used  in 
the  preceding  year  was  44°.  37'.  30",  and  this  value  was  adopted  for  the  year  1863. 
The  reading  adopted  for  the  torsion-circle,  marked  end  of  the  magnet  West,  was 
141° -30' for  the  year. 
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2.  Determination  of  the  compound  effect  of  the  vertical-force-niagnet  and  the  decli- 
nation-magnet on  the  horizontal-force-magnet,  when  suspended  with  its  marked  end 
towards  the  West. 

The  details  of  the  experiments,  made  while  the  old  vertical-force-magnct  was  in  use, 
will  be  found  in  the  volumes  for  1841,  1842,  1843,  1844,  1845.  The  effect  was  to 
increase  the  readings  by  0''"'-487.  On  mounting  a  new  vertical-force-magnet  in  1848, 
similar  experiments  were  made,  and  the  resulting  number  was  0''"'-45.  These  quanti- 
ties are  totally  unimportant  in  their  influence  on  the  registers  of  changes  of  horizontal 
force. 

3.  Computation  of  the  angle  corresponding  to  one  division  of  the  scale,  and  of  the 
variation  of  the  horizontal  force  (in  terms  of  the  whole  horizontal  force)  which  moves 
the  magnet  through  a  space  corresponding  to  one  division  of  the  scale. 

It  was  found  by  accurate  measurements,  at  the  end  of  the  year  1840,  that  the  distance 
from  40'"''-  on  the  scale  to  the  center  of  the  face  of  the  plane  mirror  is  8"-  5'"- 1,  and  that 
the  length  of  30'^'''-9  of  the  scale  is  exactly  12  inches;  consequently  the  angle  at  the 
mirror  subtended  by  one  division  of  the  scale  is  13'.  12""32,  or,  for  one  division  of  the 
scale,  the  magnet  is  turned  through  an  arc  of  6'.  36"' 16. 

The  adopted  angle  of  torsion  as  mentioned  above  is  44°.  37'.  30"  ;  consequently  the 
variation  of  horizontal  force  (in  terms  of  the  whole  horizontal  force)  for  a  disturb- 
ance through  one  division  of  the  scale,  computed  by  the  formula,  "  Cotan.  angle 
of  torsion  X  value  of  one  division  in  terms  of  radius,"  is  0*001946.  This  number  has 
been  used  throughout  the  year  1863. 

4.  Determination  of  the  correction  for  the  effect  of  temperature  on  the  horizontal 
force  magnet. 

In  the  Introduction  to  the  volume  of  Magnetical  and  Meteorological  Observations 
for  1847  will  be  found  a  detailed  account  of  observations  made  in  the  years  1846  and 

1847  for  determination  of  this  element.     The  principle  adopted  w  as  that  of  observing 
the  deflection  which  the  magnet  (to  be  tried)  produces  on  another  magnet ;  the  magnet 

(to  be  tried)  being  carried  by  the  same  frame  which  carries  the  telescope  that  is 
directed  to  the  plane  mirror  attached  to  the  other  magnet,  and  which  also  carries 
the  scale  that  is  viewed  in  these  experiments  by  reflection  in  that  plane  mirror.  The 
rotation  of  the  frame  was  measured  by  a  graduated  circle  about  23  inches  in  diameter. 
The  magnet  (to  be  tried)  was  always  on  the  eastern  side  of  the  other  magnet.  It  was 
enclosed  in  a  copper  trough,  which  was  filled  with  water  at  diflferent  temperatures. 
One  end  of  the  magnet  (to  be  tried)  was  directed  towards  the  other  magnet.  The 
values  found  for  correction  of  the  results  as  to  horizontal  force  found  with  the  macnet 
at  temperature  t°,  in  order  to  reduce  them  to  what  they  would  have  been  if  the 

c  2 
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temperature  of  the  magnet  had  been  32°,  expressed  as  multiples  of  the  whole  horizontal 

force,  were,* 

When  the  marked  end  of  the  magnet  (to  be  tried)  was  West, 

0-00007137  (^-32)  +  0-000000898  (#-32)= 

When  the  marked  end  of  the  magnet  (to  be  tried)  was  East, 

0-00009050  (^-32)  +  0-000000626  (^-32)^ 

The  mean,  or 

0-00008093  (^-32)  +  0-000000762  (^-32)^ 

has  been  embodied  in  tables  which  have  been  used  in  the  computation  of  the  "  Reduc- 
tion of  Magnetic  Observations  1848-1857,"  attached  to  the  Volume  of  Observations 
1859,  and  in  the  computation  for  "  Days  of  Great  Magnetic  Disturbance  1841-1857" 
attached  to  the  volume  for  1862. 

This  may  be  a  convenient  place  for  stating  that  observations  made  in  the  year  1864, 
in  Avhich  the  magnet  has  been  heated  by  hot  air  instead  of  hot  water,  give  a  much 
larger  value  to  the  principal  coefficient. 

The  method  of  observing  with  the  horizontal-force  magnet  is  the  following : — 

A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed  to 
the  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the  graduations 
of  the  fixed  scale,  mentioned  in  page  xvi,  are  seen ;  and  during  the  oscillations  of  the 
magnet,  the  divisions  of  the  scale  are  seen  to  pass  alternately  right  and  lefl  across  the 
wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  determined,  is 
the  same  as  that  for  the  observation  of  declination.  The  first  observation  is  made  by 
the  observer  applying  his  eye  to  the  telescope  40'  before  that  time,  and,  if  the  magnet 
is  in  a  state  of  vibration,  he  observes  the  next  four  extreme  points  of  vibration  of  the 
scale,  and  the  mean  of  these  is  adopted  in  the  same  manner  as  for  the  declination- 
observations  ;  but  if  it  is  at  rest,  then  at  10'  before  the  pre-arranged  time,  he  notes  the 
division  of  the  scale  bisected  by  the  wire  ;  and  20'  afterwards  he  notes  whether  the 
same  division  continues  bisected,  and  if  it  does,  that  reading  is  adopted  as  the  result. 

The  number  of  instances  when  the  magnet  was  observed  in  a  state  of  vibiation  during 
the  year  1863  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation.  On  one  day  also  of  every  week,  the  readings  of  the  thermometer  are 
taken  at  18",  21'',  22'',  23",  0",  1'',  2",  3",  6'',  9^  and  12".  Commencing  with  the  month 
of  June,  self-registering  maximum  and  minimum  thermometers  were  placed  outside  the 
box,  and  wTre  read  twice  every  day.  All  these  readings  are  printed  in  the  tables, 
with  this  exception  only,  that,  when  there  are  two  maxima  and  two  minima,  the 
absolute  maximum  and  absolute  minimum  only  are  printed. 


By  iuadveitence  in  printing  tlie  Introduction  1847,  the  letter  t  has  been  used  in  two  different  senses. 
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§  5.  Photographic  self -registering  Apparatus  for  Continuous  Record  of  Magnetic 

Horizontal  Force. 

Much  of  the  description  of  the  photographic  apparatus  attached  to  the  declination- 
magnet  apphcs  also  to  that  which  is  attached  to  the  horizontal-foice-magnet.  A  concave 
mirror  of  speculum-metal,  4  inches  in  diameter,  is  carried  by  the  magnet-carrier.  The 
light  of  a  lamp  of  naplithalized'gas  shines  through  a  small  aperture  0'"-3  high,  and  0'"-01 
broad  (which  is  supported  by  the  magnet-stand),  at  the  distance  of  about  22  inches  from 
the  concave  mirror,  and  is  made  to  converge  to  a  point,  on  the  north  surface  and  near 
the  east  end  of  the  same  revolving  cylinder  which  receives  the  light  from  the  concave 
mirror  of  the  declination-magnet.  A  cjdindrical  lens  parallel  to  the  axis  of  the  cylinder 
receives  the  somewhat  elongated  image  of  the  source  of  light,  and  converts  it  into  a 
well-defined  spot.  The  motions  of  this  spot  parallel  to  the  axis  represent  the  angular 
movements  of  the  magnet  which  arc  produced,  by  an  increase  of  terrestrial  magnetic 
force  overcoming  more  completely  the  torsion-force  of  the  bifilar  buspension,  or  by  a 
diminution  of  terrestrial  force  yielding  to  the  torsion-force. 

As  the  spot  of  light  from  the  horizontal-force-mirror  falls  on  the  side  of  the  cylinder 
opposite  to  that  on  which  the  light  from  the  declination-mirror  falls,  the  same  time- 
scale  will  not  apply  to  both ;  it  is  necessary  to  prepare  a  time-scale  independently 
for  each. 

The  following  is  the  calculation  by  which  the  scale  of  horizontal  force  on  the 
photographic  sheet  is  determined.  The  distance  between  the  surface  of  the  concave 
mirror  and  the  siu-face  of  the  cjdinder  is  127"65  inches  ;  consequently,  one  degree  of 
angular  motion  of  the  magnet,  producing  two  degrees  of  angular  motion  of  the 
reflected  ray,  moves  the  spot  of  light  through  4-4892  inches.  Now  the  variation  of 
horizontal  force  (in  terms  of  the  whole  horizontal  force)  corresponding  to  one  degree 
of  angular  motion  of  the  magnet  =  sin  1°  x  cotan  44°.  3/'.  .30"  =  0-01/682  nearly. 
From  these  numbers  it  is  immediately  found  that  a  movement  of  the  spot  of  light 
through  0'253S8  inch  corresponds  to  a  variation  of  horizontal  force  expressed  by 
0-001.  With  this  fundamental  number,  the  graduations  of  the  pasteboard  scale  for 
measure  of  horizontal  force  have  been  prepared. 

§  6.    Vertical-Force-Magnety  and  Apparatus  for  observing  it. 

The  vertical-force-magnct,  like  the  other  two  magnets,  is  2  feet  long,  l.\  inch  broad, 
and  about  \  inch  thick.  The  magnet  in  use  to  1848  was  made  by  Robinson;  that  in 
use  fi'om  1848  to  1864  January  20  was  by  an  unknown  maker.  Its  supporting- 
frame  rests  upon  a  block,  connected  with  a  tripod-stand  which  passes  through  the 
floor  and  rests  immediately  on  the  ground  in  the  western  arm  of  the  Magnetic 
Observatory.      Its  position  is  as  nearly  as  possible  symmetrical   with   that  of  the 
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horizontal-force-magnet  ia  the  eastern  arra.  Upon  the  block  is  fixed  the  supporting 
frame,  consisting  of  two  piUars  (connected  at  their  bases)  on  wliose  tops  are  the  agate 
planes  upon  which  vibj-ate  the  knife-edges  (to  be  mentioned  immediately).  The 
carrier  of  the  magnet  is  a  brass  frame,  to  which  are  attached  by  clamps  and  pinching 
screws  two  steel  knife-edges,  each  about  i  inch  long.  In  the  frame  first  erected,  the 
length  of  axis  of  vibration,  from  end  to  end  of  the  knife-edges,  was  2i  inches  ;  in  the 
frame  adapted  to  the  photographic  apparatus,  and  in  use  from  1848  to  1863,  the 
length  from  end  to  end  of  the  knife-edges  is  7  inches.  The  axis  of  the  magnet  is  as 
nearly  as  possible  transverse  to  the  meridian,  its  marked  end  being  E.  The  axis  of 
vibration  is  as  nearly  as  possible  N.  and  S.  To  the  southern  end  of  the  brass  frame, 
and  projecting  further  soutli  than  the  end  of  the  knife-edge,  is  fixed  a  small  plane 
mirror,  whose  plane  makes  with  the  axis  of  the  magnet  an  angle  of  54°  nearly.  The 
fixed  telescope  (to  be  mentioned)  is  directed  to  this  mirror,  and  by  reflexion  at  the 
surface  of  the  mirror  it  views  a  vertical  scale  (to  be  mentioned  shortly).  The  height 
of  this  mirror  above  the  floor  is  about  2"'  1 T".  Before  the  introduction  of  the  photo- 
graphic methods,  the  magnet  was  placed  in  a  perforation  of  the  brass  frame  midway 
between  its  knife-edges.  But  since  the  photographic  method  was  introduced,  the 
magnet  has  been  placed  excentrically ;  the  distance  of  its  southern  face  from  the 
nearest  end  of  the  southern  knife-edge  being  only  ^  inch,  and  a  space  of  4i  inches  in 
the  northern  part  of  the  brass  frame  being  left  disposable.  In  this  disposable  space 
there  is  attached  to  the  brass  frame  by  three  clips  a  concave  mirror  of  speculum-metal, 
4  inches  in  diameter,  with  its  face  at  right  angles  to  the  length  of  the  magnet,  used  in 
the  photographic  system  (shortly  to  be  described).  Near  the  north  end  of  the  brass 
frame  are  fixed  in  it  two-screw  stalks,  upon  which  are  adjustible  screw-weights ;  one 
stalk  is  horizontal,  and  the  movement  of  its  weight  affects  the  position  of  equilibrium 
of  the  magnet  (which  depends  on  the  equilibrium  between  the  moments  of  the  vertical 
force  of  terrestrial  magnetism  on  the  one  hand  and  of  the  magnet's  center  of  gravity 
on  the  other  hand)  ;  the  other  stalk  is  vertical,  and  the  movement  of  its  weight  affects 
the  delicacy  of  the  balance,  and  varies  the  magnitude  of  its  change  of  position  pro- 
duced by  a  change  in  the  vertical  force  of  terrestrial  magnetism. 

The  whole  is  inclosed  in  a  double  rectangular  box  covered  with  gilt  paper,  similar 
to  those  used  for  the  declination-magnet  and  the  horizontal- force-magnet.  This  box 
is  based  upon  the  block  of  wood  above  mentioned  ;  and  in  it,  in  a  space  separated  from 
the  rest  by  a  thin  partition,  the  magnet  can  vibrate  freely  in  the  vertical  plane.  In 
the  south  side  of  the  box  is  a  hole  covered  by  glass,  through  which  pass  the  rays  of 
light  from  the  scale  to  the  plane  mirror,  and  through  which  they  are  reflected  from 
the  plane  mirror  to  the  telescope.  And  at  the  east  end  is  a  large  hole  covered  by 
glass,  through  which  passes  the  light  from  the  lamp  to  the  concave  mirror,  and 
through  which  it  is  reflected  to  the  photographic  cylinder  (to  be  described  hereafter) 

The  telescope  is  fixed  to  a  wooden   tripod  stand,  whose  fi:et  pass  through  the  floor 
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without  touching  it,  and  are  firmly  connected  with  piles  driven  into  the  ground.  Its 
position  is  symmetrical  with  that  of  the  telescope  by  which  the  horizontal-fbrce-magnct 
is  observed  ;  so  that  a  person  seated  in  a  position  proper  for  observing  the  declination- 
magnet  can,  by  an  easy  motion  of  the  head  right  and  left,  observe  the  vertical-force 
and  horizontal-force-magnets. 

The  scale  is  vertical :  it  is  fixed  to  the  stand  which  carries  the  telescope,  and  is  at 
a  very  small  distance  from  the  object-glass  of  the  telescope.  The  wire  in  the  field  of 
view  of  the  telescope  is  horizontal.  The  telescope  being  directed  towards  the  mirror, 
the  observer  sees  in  it  the  divisions  of  the  scale  passing  upwards  and  downwards  over 
the  fixed  wire  as  the  magnet  vibrates.  The  numbers  of  the  scale  increase  from  top  to 
bottom ;  so  that,  when  the  magnet  is  placed  with  its  marked  end  towards  the  East, 
increasing  readings  (as  seen  with  the  fixed  telescope)  denote  an  increasing  vertical  force. 

The  vertical -force-magnet,  introduced  in  IS64  and  mounted  in  the  new  Basement,  is 
18  inches  in  length  and  pointed  at  the  ends. 

Observations  relating  to  the  permanent  Adjustments  of  the  Vertical- 

force-magnet. 

1.  Determination  of  the  compound  effect  of  the  declination-magnet,  the  horizontal- 
force-magnet,  and  the  iron  affixed  to  the  electrometer  pole,  on  the  vertical-force- 
magnet. 

The  experiments  applying  to  the  magnets  are  given  in  the  volumes  for  1840-1841 
to  1845:  and  those  applying  to  the  electrometer  pole  in  the  volume  for  1842.  It 
appears  that  no  sensible  disturbance  is  produced. 

2.  Determination  of  the  time  of  vibration  of  the  vertical-force-raagnet  in  the  vertical 
plane. 

In  the  year  1863,  vibrations  of  the  vertical-force-magnet  were  observed  on  91 
difl^erent  days,  and  with  readings  of  various  divisions  of  the  scale.  The  mean  times 
of  vibration  adopted  were,  from  January  to  March  21,  l^^'S7 ;  from  March  22  to  June 
22,  1 5^-05  ;  and  from  June  24  to  1864,  January  20,  15^-52. 

3.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
horizontal  plane. 

1863,  January  5  and  6.  The  magnet  with  all  its  apparatus  was  suspended  from  a 
tripod  in  the  Library,  its  broad  side  being  in  a  plane  parallel  to  the  horizon ;  therefore, 
its  moment  of  inertia  was  the  same  as  when  it  is  in  observation.  A  telescope,  with  a 
wire  in  its  focus,  was  directed  to  the  reflector  carried  by  the  magnet.  A  scale  of 
numbers  was  placed  on  the  floor  of  the  Library,  at  right  angles  to  the  long  axis  of  the 
magnet,  or  parallel   to  the   mirror.     The  magnet  was  observed  only  at  times  when  it 
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was  swinoinor  throu2;h  a  small  arc.     From  1450  vibrations,  the  mean  time  of  one  vibra- 
tion  =24  -131.     This  number  was  used  from  January  to  June  23. 

The  experiments  were  repeated  on  lS(i3,  June  23,  when  the  mean  of  lt200  vibrations 
gave  23'-717,  and  on  1864,  January  25  and  26,  when  the  mean  of  1000  vibrations  gave 
23'''S06.  The  mean  of  these  two  numbers,  giving  weights  proportional  to  the  number 
of  observations  viz.  23^758,  was  used  from  1863,  June  24,  to  1864,  January  20. 

4.  Computation  of  the  angle  through  which  the  magnet  moves  for  a  change  of  one 
division  of  the  scale  ;  and  calculation  of  the  disturbing  force  producing  a  movement 
through  one  division,  in  terras  of  the  whole  vertical  force. 

The  distance  from  the  scale  to  the  mirror  is  15 r2  inches,  and  each  division  of  the 
scale  =ooiTi  inches.  Hence  the  angle  which  one  division  subtends,  as  seen  from  the 
mirror,  is  8'.  49"'79  ;  ^"^1  therefore  the  angular  movement  of  the  normal  to  the  mirror, 
corresponding  to    a  change  of  one  division  of  the  scale,  is  half  this   quantity,   or 

4'.  24"-90. 

But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
ano-ular  movement  of  the  magnet;  but  is  less  in  the  proportion  of  unity  to  the  cosine 
of  the  ano-le  which  the  normal  to  the  mirror  makes  with  the  magnet,  or  in  the  propor- 
tion of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with  the 
maonet.  This  angle  has  been  found  to  be  51.°:  therefore,  dividing  the  result  just 
obtained  by  sine  51°,  we  have,  for  the  angular  motion  of  the  magnet  corresponding  to 
a  change  of  one  division  of  the  scale,  5'.  27"'43. 

From  this,  the  value,  in  terms  of  the  whole  vertical  force,  of  the  disturbing  force 
producing  a  change  of  one  division,  io  to  be  computed  by  the  formula,  "Value  of 
Division  in  terms  of  radius  X  cotan.  dip  X  >|-."  where  T'  is  the  time  of  vibration  in 
the  horizontal  plane,  and  T  the  time  of  vibration  in  the  vertical  plane. 

From  1863,  January  to  March  21,  T'  was  assumed  =  24^-131,  T  =  15^-37,  dip  = 
68°-8';  fi-om  ISIarch  22  to  June  22,  T'  =  24^-131,  T  =  15^-05,  dip  =  68^-6';  from 
1863,  June  24  to  1864,  January  20,  T'  =  23^-758,  T  =  15^-52,  dip  =  68°-5'.  Con- 
sequently the  change  of  vertical  force  (in  terms  of  the  whole  vertical  force)  correspond- 
ing to  a  change  of  one  division  of  the  scale,  was,  from  1863,  January  to  March  21, 
0-0015703  ;  from  March  22  to  June  22,  0-0016405  ;  and  from  1863,  June  24,  to  1864, 
January  20,  0-0014966.  These  numbers  have  been  used  in  the  reduction  of  the 
observations. 

5.  Investigation  of  the  temperature-correction  of  the  vertical-force-magnet. 

In  the  Introduction  to  the  Magnetical  and  Meteorological  Observations  for  1847 
are  given  the  details  of  observations  for  the  effect  of  temperature  on  the  vertical-force- 
magnet,  made  in  the  same  way  as  those  for  the  horizontal-force-magnet  described 
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above.     The  results  for  the  thermomctrical  correction  at  temperature  f  of  Fahrenheit, 
in  terms  of  the  whole  vertical  force,  are — 
With  marked  end  of  magnet  West — 

0-00012652  X  (^-32)  +  0-000001619  X  (^-32)"-; 
and  with  marked  end  East — ■ 

0-00018979  X  (^-32)  +  0-000000726  X  (^-32)^; 
the  mean  being — 

0-00015816  X  (;'-32)  +  0-000001172  X  (^-32)^; 

A  table  of  the  last  quantity  has  been  formed,  and  has  been  used  in  the  "  Reduction 
of  the  Observations  from  1848  to  1857,"  attached  to  the  Observations  for  1859,  and 
in  the  "  Reductions  on  days  of  Great  Magnetic  Disturbance  1841-1857?"  attached  to 
the  volume  for  1862. 

It  is  proper  to  state  that  observations  made  in  the  year  1864,  on  the  change  of 
magnetic  power  produced  when  the  magnet  is  heated  by  hot  air,  give  a  much  larger 
value  to  the  principal  coefficient  of  the  formula. 

The  method  of  observing  with  the  vertical-force-magnet  is  the  following  : — 

A  fine  horizontal  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed 
to  the  small  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the 
graduations  of  the  fixed  vertical  scale  are  seen;  and  during  the  oscillations  of  the  mag- 
net, the  divisions  of  the  scale  are  seen  to  pass  alternately  upwards  and  downwards 
across  the  wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to  be  deter- 
mined, is  the  same  as  that  for  the  other  two  magnets.  The  observer  applies  his  ej'e 
to  the  telescope  about  two  vibrations  before  the  arranged  time,  and  if  the  magnet  is  in 
motion  he  observes  its  places  at  four  extreme  vibrations  ;  and  the  mean  of  these  is  taken 
as  for  the  horizontal-force-magnet.  But  if  the  magnet  is  at  rest,  then  at  one-half  time  of 
vibration  before  the  arranged  time,  and  at  an  equal  interval  after  the  arranged  time,  the 
division  of  the  scale  is  noted;  if  there  is  a  slight  difi'erence,  the  mean  is  taken. 

The  number  of  instances  in  1863  in  which  the  magnet  was  found  in  a  state  of 
vibration  is  very  small. 

Within  the  double  box  is  suspended  a  thermometer,  which  is  read  at  every  hour  of 
observation,  and  also,  on  one  day  of  every  week,  at  the  hours  18'',  21'',  22'',  23'',  0'",  1'', 
2'',  3'',  6'',  9'',  and  12'',  in  the  same  manner  as  that  of  the  horizontal -force-instrument. 

From  1863,  June,  a  maximum  and  a  minimum  thermometer  were  attached  to  the 
outside  of  the  box,  and  were  read  twice  daily  ;  the  absolute  maximum  and  absolute 
minimum  derived  from  these  are  printed,  as  well  as  the  thermometer  readings  above- 
mentioned,  in  the  same  manner  as  those  for  the  horizontal  force. 

Greenwich  Magnetical  and  Meteorological  Observations,  1863.  d 
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§  7.  Photographic  self-registering  Apparatus  for  Continuous  Record  of  Magnetic 

Vertical  Force. 

The  concave  mirror  which  is  carried  by  the  vertical-force-magnet  has  been 
described  in  the  last  article.  At  the  distance  of  about  22  inches  from  that  mirror, 
and  external  to  the  box,  is  the  horizontal  aperture,  about  0'"-3  in  length  and  0"'-01  in 
breadth,  carried  by  the  same  block  which  carries  the  supports  of  the  agate  plates.  The 
lamp  which  shines  through  this  aperture  was  originally  carried  by  the  same  block ; 
but  the  numerous  disturbances  shown  in  the  photographic  trace  at  the  times  of 
changing  the  lamp  suggested  the  propriety  of  supporting  it  upon  a  different  foundation ; 
and  since  1849,  February,  it  has  been  carried  by  another  wooden  pier,  of  such  a  form 
as  to  admit  of  the  lamp  being  placed  very  nearly  in  contact  with  the  aperture-plate. 
The  light  reflected  from  the  mirror  passes  through  a  cylindrical  lens  with  its  axis 
vertical,  very  near  to  the  cj'linder  carrying  the  photographic  paper,  and  finally  forms 
a  well-defined  spot  of  light  on  the  cylinder  of  paper,  at  the  distance  of  8-3  feet  from 
the  mirror.  As  the  movements  of  the  magnet  are  vertical,  the  axis  of  the  cylinder  is 
vertical.  The  cylinder  is  about  154  inches  in  circumference,  or  somewhat  larger  than 
that  used  for  the  declination  and  horizontal-force  magnets.  The  forms  of  the  exterior 
and  interior  cylinders,  and  the  method  of  mounting  the  paper,  are  in  all  respects  the 
same  as  for  the  declination  and  horizontal-force  magnets  ;  but  the  cylinder  is  supported 
by  being  merely  planted  upon  a  circular  horizontal  plate  (its  position  being  defined  by 
fitting  a  central  hole  in  the  metallic  cap  of  the  cylinder  upon  a  central  pin  in  the  plate), 
which  is  turned  by  watchwork  once  in  twenty-four  hours.  The  trace  of  the  vertical- 
force-magnet  is  on  the  west  side  of  the  cylinder. 

On  the  east  side,  the  cylinder  receives  the  trace  produced  by  the  barometer  (to  be 
described  hereafter).  A  pencil  of  light  from  the  lamp  which  is  used  for  the  barometer 
shines  through  a  fixed  aperture  with  a  small  cylindrical  lens,  for  tracing  a  photographic 
base-line  upon  the  cyhnder  of  paper,  similar  to  that  for  the  cylinder  of  the  declination 
and  horizontal-force  magnets. 

The  scale  for  the  ordinates  of  the  photographic  curve  of  the  vertical  force  is  thus 
computed.  Remarking  that  the  radius  which  determines  the  range  of  the  motion  of 
the  spot  of  light  is  double  the  distance  8*3  feet,  and  is  therefore  =  199"2  inches,  the 

formula  used  in  the  last  section,  when  applied  to  ;^^^^J^nSHi   —    ^"^^'     S'^^^^ 
value  of  division  =  199-2   X  tan.  dip.   x{y')     X  ^'Ol.     From    1863,  January  to 


.TO 

March  21,  dip.  =  68°- 8  ;  T'  =  24-131,  T  =  15-37.  From  March  22  to  June  22, 
the  values  are  68°'6',  24-131,   15-05.     From  June  24  to  1864,  January  20,  they  are 

^  ^  -,      ^„  --^      ■.  ,-  ^r^         mi  T  ^  r  disturbing  force 

68°-5',  23-758,  15-52.  The  correspondmg  scale-measures  for  ^ole  vertrcal  force 
=  0-01  are  2-0137,  1'9275,  2-1128  inches.  With  these  values,  the  pasteboard 
scales  have  been  prepared. 
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§  8.  Dipping  Needles,  and  Method  of  observing  the  Magnetic  Dip. 

For  the  construction,  fittings,  and  use  of  Robinson's  dip  instrument,  as  well  as  for 
the  immediate  results  of  observations  of  dips,  and  for  some  unsatisfactory  points  in 
the  results,  I  refer  to  the  printed  observations  from  1843  to  1862,  especially  that 
last-mentioned. 

With  the  view  of  removing  all  causes  of  possible  error  of  observation  which  we  can 
fully  understand  and  control,  I  furnished  Mr.  Simms  with  plans  for  a  new  instrument, 
which,  for  distinction,  is  subsequently  called  Airy's  instrument.  The  following 
description  will  probably  suffice  to  convey  an  idea  of  its  peculiarities  : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and 
the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as  those  in 
Robinson's  and  other  needles.  But  the  form  of  the  observing  apparatus  is  greatly 
modified,  in  order  to  secure  the  following  objects  : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  the  instruments 
introduced  by  Dr.  Lloyd  and  Major-General  Sabine. 

II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state 
of  vibration. 

III.  To  have  the  means  of  observing  needles  of  different  lengths. 

IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observer's  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the  needle- 
point in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus  : — 
The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  insure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the 
observer  is  firmly  fixed  ;  it  is  hereafter  called  "  the  graduated  glass-plate."  The  other 
glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and 
is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two  bearings 
(of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other  being  upon 
a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm, 
about  11  inches  long,  or  rather  two  arms,  projecting  about  5.y  inches  on  each  side  of 
the  axis.  Each  of  these  projecting  arms  has  a  long  opening,  or  slot,  about  1  inch 
wide,  extending  from  the  neighbourhood  of  the  center-work  nearly  to  the  end  of  the 
arm.  Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to 
the  axis  of  the  needle,  and  is  firmly  fixed  by  a  shoulder-bearing  on  one  side  of  the 
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arm,  and  a  circular  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on  the  other 
side  of  the  arm.  The  microscope  can  thus  be  fixed  at  any  distance  from  the  central 
axis,  within  the  limits  of  the  length  of  the  projecting  arm.  In  1863,  between 
February  24  and  May  11,  the  slot  for  a  single  moveable  microscope  on  each  side  was 
changed  for  three  fixed  microscopes  on  each  side,  adapted  in  position  to  the  lengths 
of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines 
can  be  used  for  observing  the  needle  in  a  state  of  vibration  ;  and,  one  of  them  being 
adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  (to  be 
mentioned).     All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate, 
and  there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally  similar 
to  it.  In  each  part  of  this  slides  a  short  eye-piece,  carrying  the  eye-glass.  In  1863, 
at  the  time  mentioned  above,  the  slotted  arm  and  moveable  eye-socket  were  changed 
for  an  arm  with  three  sockets.  Thus,  reckoning  from  the  observer's  eye  there  are  the 
following  parts  : — 
(1.)  The  eye-glass. 

(2.)  The   graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include  all  the  microscopes). 
(3.)  The    field-glass,    on    the    farther    surface    of   which    the    parallel    lines    are 
engraved. 

(4.)  The  object-glass. 
(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 
(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  of 
the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  91  inches)  are  etched  on  the 
inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the  parallel 
lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and  regular,  and  are, 
I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal  which 
carries  the  transverse  arms  supporting  the  microscope  bodies  carries  also  two  arms 
with  verniers  for  reading  their  graduations.  These  verniers  (being  adapted  to  trans- 
mitted light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of 
the  verniers  is  very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated 
glass-plate  (towards  the  observer),  and  which  has  there,  as  already  stated,  two  arms 
for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
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which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  arc  the 
radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp,  attached  to  the  gun-metal 
casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow-motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  the  two 
arms  carr_ving  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by  means 
of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  ilkiminating  apparatus.  On  the  outside  of  the 
removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle  turning  in 
a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four  slotted  radii, 
and  in  these  slots  or  openings  there  slide  small  frames  carrying  prismatic  glass 
reflectors,  each  of  which  can  turn  on  an  axis,  in  the  plane  of  the  circle,  but  transveise 
to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light  through 
the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  are  for  sending 
light  past  the  ends  of  the  needle  through  the  microscopes,  and  therefore  require 
adjustment  on  change  of  needle  and  corresponding  change  of  position  of  microscopes. 
These  have  now  been  changed  for  fixed  reflectors,  corresponding  to  the  fixed  micro- 
scopes. The  circle  can  be  turned  by  a  small  winch  near  the  observer's  hand.  At 
present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly  magnetic.  At  each 
observation,  it  is  necessary  to  turn  the  circle  which  carries  the  reflectors  ;  but  this  is 
the  work  of  an  instant. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
rotation.  Its  rays  fall  upon  the  glass  prisms,  and  each  of  these  is  adjusted,  bj'  turning 
on  its  axis,  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth  :  the  plate  is  graduated  in  azimuth,  and  verniers  are 
fixed  to  the  gun-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central  vertical 
axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  which  are  used  with  this  instrument  are — 

B„  a  plain  needle "j 

B.,,  a  plain  needle I        ,       .     , 

T>"      T     ,   T        „■,■,••,,,     ■,  >cacli  9  inches  ong. 

B3,  a  loaded  needle  with  adjustible  load I 

Bj,  a  needle  whose  plane  passes  Ihroiigh  the  axis  of  the  needle  J 

C„  a  plain  needle ^ 

C'2,  a  plain  needle (        ,    ,.     ,       , 

,11         1,       •,,••,  1    1      ,  >  each  6  inches  long. 

C3,  a  loaded  needle  with  adjustiljle  load I 

C«  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

D|,  a  plain  needle "j 

Do,  a  I  iln  in  needle I         ,    ,-      , 

,..,,,,  >cacli  3  inches  lung. 

D3,  a  loaded  needle  with  adjustible  load  I 

D„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 
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It  is  believed  that  the  results  of  the  observations  with  this  instrument  are  somewhat 
but  not  very  greatly,  more  consistent  than  those  with  the  old  instrument.  The 
advantage  gained  appears  to  arise  from  the  greater  certainty  of  readings  of  gradua- 
tions, and  from  the  greater  facility  of  repeating  observations  whose  means  are 
adopted  for  use. 

Many  discordances  have  been  removed  by  regrinding  the  agate  edges  on  which 
the  needle-axes  turn,  in  the  year  1864. 


§  9-   Observations  for  the  absolute  Measure  of  the  Horizontal  Force  of  Terrestrial 

Magnetism. 

The  apparatus  with  which  these  observations  were  made  from  1845  to  1862, 
February,  is  the  same  which  was  used  in  the  investigation  of  corrections  of  horizontal- 
force-magnet  and  vertical-force-magnet  for  temperature.  A  description  of  it  will  be 
found  in  the  Introduction  to  the  Greenwich  Magnetic  Observations,  1862,  It  is 
unnecessary  here  to  allude  further  to  it  than  to  remark  that  it  appears,  from  the 
comparison  of  nearly  simultaneous  observations  of  the  old  apparatus  and  the  Kew 
instrument  (now  in  use)  exhibited  in  the  Introduction  1862,  pages  xxxviii  and  xxxix, 
that  to  make  the  old  and  the  new  series  comparable,  the  results  of  the  old  series 

ought  to  be  diminished  by  fyj  P^rt- 

In  the  spring  of  1861,  the  Unifilar  Instrument,  similar  in  all  respects  (as  is  under- 
stood) to  those  used  in  and  issued  by  the  Kew  Observatory,  was  procured  by  the 
conrteous  application  of  Major-General  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson 
and  Son ;  and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kew 
Observatory,  for  determination  of  its  constants  (for  which  I  am  indebted  to  the 
kindness  of  Balfour  Stewart,  Esq.),  was  mounted  at  the  Royal  Observatory'.  Obser- 
vations with  this  instrument  commenced  on  1861,  June  11,  and  were  continued 
through  the  year ;  and,  after  some  slight  modifications  of  its  verniers,  it  is  still 
maintained  in  use  (1864). 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet  is 
4  inches  long ;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  colliniator,  by 
means  of  which  its  time  of  vibration  is  observed  in  another  apparatus.  The  frame 
which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the  telescope 
directed  to  the  magnet-mirror ;  it  rotates  round  the  vertical  axis  of  a  horizontal 
graduated  circle  whose  external  diameter  is  10  inches.  The  deflecting  magnet  is 
always  used  with  its  end  towards  the  deflected  magnet.  In  the  reduction  of  the 
observations,  the  precepts  contained  in  the  Skeleton  Form  prepared  by  the  Kew 
Observatory  have  received  the  strictest  attention. 
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The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  of  the  centers  of  the  deflected  and  deflecting  magnet  being  r„,  it  i3 
supposed  (from  observations  made  at  Kew,  of  which  the  details  have  not  reached  me) 
that  the  magnetism  of  the  deflecting  magnet  is  so  altered  by  induction  that  the 
following  multipliers  ought  to  be  used  in  computing  the  Absolute  Force : — 

At  distance  i  "o  foot,  factor  is  i  "00031 

I  "I  I  "00023 

I  "2  I  "oooiS 

I  "3  I  "00014 

I  "4  I  "oooii 

I  "5  1  "oooog 

The  correction  of  the  magnetic  power  for  temperature  f^,  of  Fahrenheit,  reducing  all 
to  35°  of  Fahrenheit,  is 

o"oooi3i26i  (?o— 35)  +0 "000000259  (to—ZSy 

Aj  is  T^ (distance)''  x  sine  deflection,  corrected  by  the  two  last-mentioned  quantities,  for 
distance   1   foot;    A.,  is  the  similar  expression  for  distance   1"3  foot;    A'^  is        '  , . 

P  is  ^  _A' •      -^   mean   value   of  P   is    adopted   from   various   observations  ;    then 
■j=A,  X  n  —  yj  for  smaller  distance,  or  =  A,  x  M  _  ytoq)  foi'  larger  distance.     The 

mean  of  these  is  usually  adopted  for  the  true  value  of  j^. 

For  computing  the  value  of  mA'' from  observed  vibrations,  it  is  necessary  to  know  K, 
the  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  tt'-K  furnished  hy 
Mr.  Stewart  is  1-66073  at  temperature  30°  and  1-66109  at  temperature  90°.  Then, 
putting  TfoY  the  time  of  the  magnet's  vibration  as  corrected  for  induction,  terapera- 
ture,   and  torsion-force,    the  value  of  mX  is  =    y^.     From  the  combination  of  this 

value  of  }nX  with  the  former  value  of  ^,  m  and  X  are  immediately  found. 

The  computation  of  the  values  of  m  and  X  has,  to  the  year  1857,  been  made  m 
reference  to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  AT  should  be  expressed  also  in  reference  to  French 
measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  a  times  the  millimetre,  and  a  grain  be  equal  to  3  times  the  miUigramme,  then 

it  is  seen  that,  for  the  reduction  of  ^  and  mX  to  French  measure,  these  must  be 

multiplied  by  a^  and  a^/3  respectively.     Hence  X^  must  be  multiplied  by  -,  and  X 

by  \/'l.     Assuming  that  the  metre  is  equal  to  39' 37079  inches,  and  the  gramme 

equalto  15-43249  grains,  log.  ^y^^  will  be  found  to  be  =  9"6637805,  and  the  factor 

for  reducing  the  English  values  of  X  to  French  values  will  be  0  •  46108  or  2^689*     ^^^ 
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values  of  X  in  French  measure  thus  derived  from  those  in  English  measure  are  given 
in  the  proper  table. 


§  10.  Explanation  of  the  Tables  of  Indications  of  the  Magnetometers. 

The  Indications  are  derived  entirely  from  the  measures  of  the  ordinates  of  the 
Photographic  Curves,  except  in  a  few  instances  in  which  the  results  are  marked  with 
an  asterisk,  in  which  case  the  results  are  those  given  by  eye-observations,  usually 
because  the  photographic  process  has  failed. 

Telescope-observations  of  the  Magnetometers  have  usually  been  made  four  times 
every  day,  except  on  Sundays,  on  which  days  two  or  three  observations  only  have 
been  taken  ;  but,  though  these  observations  are  employed  in  forming  the  base  lines  on 
the  photographic  sheets,  their  immediate  results  are  not  necessarily  given  in  the 
Tables. 

For  each  photographic  record,  a  new  base-line,  representing  a  convenient  reading  in 
round  numbers  of  the  element  to  which  it  applies,  has  been  drawn  on  the  sheet. 
Then  the  Assistant,  who  is  charged  with  the  translation  of  the  curve-ordinates  into 
numbers,  remarks  the  salient  points  of  the  curve,  or  the  points  which  if  connected  by 
straight  lines  would  produce  a  polygon  not  sensibly  differing  from  the  photographic 
curve  ;  to  each  of  these  he  applies  the  pasteboard  scale  proper  for  the  element  under 
consideration ;  the  base  of  the  pasteboard  scale  determines  the  time  on  the  time-scale, 
and  the  reading  of  the  pasteboard  scale  for  the  point  of  the  photographic  curve  gives 
the  quantity  which  is  to  be  added  to  the  value  for  the  new  base-line.  The  ordinate- 
reading  so  formed  is  printed  without  alteration  in  the  Tables.  It  is  particularly  to  be 
remarked  that  the  indications  for  horizontal  force  and  vertical  force  are  not  corrected 
for  temperature. 

In  measuring  the  ordinates  of  the  Vertical  Force  Curves,  the  same  difficulty  that  is 
mentioned  in  preceding  volumes  has  still  occasionally  been  felt.  Apparently  without 
cause,  the  curve  is  dislocated  ;  one  part  being  raised  above  or  depressed  below  the 
contiguous  part,  in  the  direction  of  the  ordinate,  usually  by  small  quantities.  In  all 
cases  the  displacement  is  accompanied  by  vibration,  the  original  position  being  at  the 
extremity  of  the  arc  of  vibration,  and  the  new  position  being  at  its  center ;  showing 
that  there  has  been  no  want  of  delicacy  in  the  movement,  and  that  the  change  is 
precisely  the  same  as  Avould  be  caused  by  the  quiet  application  of  a  small  weight  upon 
one  end  of  the  magnet. 

In  translating  the  ordinates  into  numbers  on  these  occasions,  two  ordinates  have 
been  taken  for  the  same  abscissa  ;  these  are  connected,  in  the  printed  Indications,  by 
a  brace,  and  the  difference  of  the  numbers  indicates  the  amount  of  the  disturbance. 
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§  11.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1840.  It  is  fixed  on  the 
South  wall  of  the  west  arm  of  the  Magnetic  Observatory.  The  graduated  scale 
which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed  a  brass 
rod,  passing  down  the  inside  of  one  of  the  upright  supports,  and  terminating  in  a 
conical  point  of  ivory;  this  point  in  observation  is  made  just  to  touch  the  surface  of 
the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected  and  the 
actual  point  appearing  just  to  meet  each  other.  The  rod  and  scale  are  made  to  slide 
up  and  down  by  means  of  a  slow-motion  screw.     Tho  scale  is  divided  to  0"'05. 

The  vernier  subdivides  the  scale  divisions  to  0'"002  ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light  passing  under  the  back 
and  front  of  the  semi-cylindrical  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

The  tube  is  0'"-565  in  diameter ;  the  correction  for  the  effect  of  capillary  attraction 
is  therefore  only  +  0'"  002.     The  cistern  is  of  glass. 

At  the  bottom  of  the  instrument  are  three  screws,  turning  in  the  fixed  part  of  the 
support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer-frame  turns, 
for  adjustment  to  verticality :  this  adjustment  is  examined  weekly. 

The  readings  of  this  barometer  are  considered  to  be  coincident  with  those  of  the 
Royal  Society's  flint-glass  standard  barometer. 

All  observations  of  this  barometer  have  been  corrected  for  the  difference  of  tempera- 
ture of  the  mercury  in  the  tube  at  the  time  of  observation  from  32°,  by  the  application 
of  the  corrections  contained  in  the  table  for  barometers  whose  scales  are  engraved  upon 
a  rod  of  brass  reaching  from  the  level  of  the  mercury  to  the  vernier.  (See  the  report 
of  the  Committee  of  Physics  and  Meteorology  approved  by  the  Royal  Society.) 

No  correction  is  required  for  the  difference  of  capacities  of  the  tube  and  the  cistern  ; 
for,  as  the  mercury  rises  or  falls  in  the  cistern  by  the  falling  or  rising  of  the  mercury 
in  the  tube,  so  the  termination  of  the  scale  is  adjusted  to  the  surface  of  the  mercury 
in  the  cistern,  and  the  distance  between' the  surfaces  of  the  mercury  in  the  cistern  and 
the  tube  is  at  once  measured. 

The  heio'ht  of  the  cistern  above  the  mean  level  of  the  soa  is  159  feet.  This  element 
is  founded  upon  the  determination  of  Mr.  Lloyd,  in  the  Pldl.  Trans.,  1831  ;  the  eleva- 
tion of  the  cistern  above  the  brass  piece  inserted  in  a  stone  in  the  transit-room  (to 
which  Mr.  Lloyd  refers)  being  5".2'". 

The  barometer  has  been  read  at  21'\  0'',  3'',  9''  (astronomical),  on  every  day,  except- 
ing  on  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days  fewer  obser- 
vations have  been  taken.  Every  reading  has  been  reduced  to  tlie  reading  which  would 
have  been  obtained  at  the  temperature  32°  of  the  mercury  and  scale,  by  application 
of  the  correction  given  in  Table  II.  (pages  82  to  87)  of  the  Report  of  the  Committee 
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of  Physics  of  the  Royal  Society,  The  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finally  converted  into  mean  daily  reading,  by  application 
of  the  correction  inferred  from  Mr.  Glaisher's  paper  in  the  Philosophical  Transactions 
1848,  Part  I. 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 

§  12.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  readings 

of  the  Barometer. 

In  the  description  of  the  Photographic  self-registering  Apparatus  for  continuous 
Record  of  Magnetic  Vertical  Force,  the  vertical  cylinder  covered  with  photographic 
paper  and  revolving  in  24  hours  is  described.  North  of  the  surface  of  this  cylinder, 
at  the  distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the  upper 
and  lower  extremities  of  its  arms  being  about  1  •  1  inch.  A  glass  float  in  the  quick- 
silver of  the  lower  extremity  is  partially  supported  by  a  counterpoise  acting  on  a  light 
lever  (which  turns  on  delicate  pivots),  so  that  the  wire  supporting  the  float  is 
constantly  stretched,  leaving  a  definite  part  of  the  weight  of  the  float  to  be  supported 
by  the  quicksilver.  This  lever  is  lengthened  to  carry  a  vertical  plate  of  opaque  mica 
with  a  small  aperture,  whose  distance  from  the  fulcrum  is  eight  times  the  distance  of 
the  point  of  attachment  of  the  float  wire,  and  whose  movement,  therefore,  is  four 
times  the  movement  of  the  column  of  a  cistern-barometer.  Through  this  hole  the 
light  of  a  lamp,  collected  by  a  cylindrical  lens,  shines  upon  the  photographic  paper. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  is  established  by  comparison  with  ocasional  eye-observations, 
exactly'  as  for  the  photographic  registers  of  the  magnetometers. 

This  barometer  was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  they  have  appeared  unexceptionable.  Results  of 
the  indications  are  printed  in  the  Maxima  and  Minima  of  the  Barometer,  near  the  end 
of  the  Meteoroloaical  Results. 
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§  13.   Thermometers  for  ordinary  Observation  of  the  Temperature  of  the  Air  and 

Evaporation. 

The  Dry-Bulb  Thermometer,  the  Wet-Bulb  Thermometer,  the  Maximum  Self- 
Registering  Thermometers,  both  dry  and  wet,  and  the  Minimum  Self- Registering 
Thermometers,  dry  and  wet,  all  for  determination  of  the  temperature  of  the  air  and 
of  evaporation,  are  mounted  on  a  revolving  frame  whose  fixed  vertical  axis  is  planted 
in  the  ground.  From  the  year  1846  to  1863  the  post  forming  the  vertical  axis  was 
about  23  feet  south  (magnetic)  of  the  S.S.E.  angle  of  the  south  arm  of  the  Magnetic 
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Observatory  ;  in  1863  it  was  moved  to  a  position  about  35  feet  south  (astronomical) 
of  the  south  angle.  A  frame  revolves  on  this  post,  consisting  of  a  horizontal  board 
as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one  edge  of  the 
horizontal  board,  and  of  two  parallel  inclined  boards  (separated  about  three  inches) 
connected  at  the  top  with  the  vertical  board,  and  at  the  bottom  with  the  other  edge 
of  the  horizontal  board.  The  outer  inclined  board  is  covered  with  zinc.  The  air 
passes  freely  between  all  these  boards. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board ;  the  maximum  and  minimum  thermometers  for  air  towards 
one  vertical  edge,  and  those  for  evaporation  towards  the  other  vertical  edge,  with  their 
bulbs  at  almost  the  same  level,  and  near  to  those  of  the  dry  and  wet-bulb  thermo- 
meters ;  their  bulbs  are  about  4  feet  above  the  ground  and  projecting  from  2  inches 
to  3  inches  below  the  horizontal  board.  Above  the  thermometers  is  a  small  projecting 
roof  to  protect  them  from  rain.  The  frame  is  always  turned  with  the  inclined  side 
towards  the  sun.  It  is  presumed  that  the  thermometers  are  thus  sutRcieutly  pro- 
tected. 

The  graduations  of  all  the  thermometers  used  in  the  Royal  Observatory  rest 
fundamentally  upon  those  of  a  Standard  Thermometer,  the  property  of  Mr.  Glaisher, 
which  derives  its  authority  from  comparison  with  original  thermometers  constructed 
by  the  late  Rev.  R.  Sheepshanks  about  the  j'cars  1840-1843,  in  the  course  of  his 
preparations  for  the  construction  of  the  National  Standard  of  Length.  The  whole  of 
the  radical  determinations  of  Freezing  Point,  Boiling  Point,  and  Subdivision  of  Volume 
of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost  care  :  it  is  believed  that  these 
were  the  first  original  thermometers  that  had  been  constructed  in  England  for  many 
years.  Mr.  Glaisher's  thermometer  has  been  used  as  the  standard  of  reference  for  all 
the  thermometers  used  in  the  Royal  Observatory  since  1840. 

The  Dry-Bulb  Thermometer  is  by  Newman.  The  corrections  required  for  its 
readings,  as  found  by  comparison  with  the  standard  above-mentioned,  are  as 
follows : — 

o  o 

Below      32  suljtract  o'5 

o 

Between  32  and  43  o -6 

4.4  and  47  o  ■  7 

48  and  56  o  ■  g 

57  and  61  I'l 

62  and  74  I  '3 

75  and  80  1-5 

8 1  and  86  1 '  8 

87  and  g5  2"o 

96  and  1 00  2  •  2 

e  2 
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The  Wet-Bulb  Thermometer  is  by  Negretti  and  Zambra,  Its  bulb  is  of  the  same 
size  as  that  of  the  Dry-Bulb  Thermometer.  A  piece  of  muslin  is  wrapped  round  the 
bulb,  and  a  skein  of  cotton  is  led  from  it  into  a  cup  of  rain-water,  by  which  it  is 
maintained  in  a  state  of  moisture.  In  frosty  weather  the  muslin  is  moistened  some 
time  before  each  observation.  The  corrections  which  the  readings  of  this  thermometer 
are  found  to  require  are  as  follows  : 


Below      32  „  subtract  0-4 

Between  32  and  06  o '  3 

37  and  40  o  ■  2 

41  and  55  ...  o"  i 

56  and  yS  o'o 

Above     75  add  0.1 


The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21'\  0'',  3'',  9''>  and  corrected  by  appli- 
cation of  the  numbers  given  above ;  then  their  mean  has  been  taken,  and  a  cor- 
rection applied,  in  order  to  obtain  the  true  diurnal  mean.  This  correction  is 
derived  from  the  numbers  in  Mr.  Glaisher's  paper  in  the  Philosophical  Transactions 
for  1848. 

The  dew-point  has  been  inferred  exclusively  from  the  simultaneous  observations  of 
the  dry-bulb  and  vv'et-bulb  thermometers,  by  multiplying  the  difference  between  the 
readings  of  these  thermometers  by  a  factor  peculiar  to  the  temperature  of  the 
air,  and  subtracting  the  product  from  the  reading  of  the  dry-bulb  thermometer. 
These  factors  have  been  found  by  Mr.  Glaisher  from  the  comparison  of  a  great 
number  of  dew-point  determinations,  obtained  by  use  of  Daniell's  hygrometer,  with 
simultaneous  observations  of  dry-bulb  and  wet-bulb  thermometers.  The  first  part  of 
this  investigation  was  published  in  full,  in  the  volume  for  1844,  pages  67-72;  it  was 
based  upon  all  the  observations  made  up  to  that  time.  Subsequently,  the  comparison 
was  extended  to  include  all  the  simultaneous  observations  of  these  instruments  made 
at  the  Royal  Observatory,  Greenwich,  from  1841  to  1854,  with  some  observations 
taken  at  high  temperatures  in  India,  and  others  at  low  and  medium  temperatures  at 
Toronto.  The  results  at  the  same  temperature  were  found  to  be  the  same  at  these 
different  localities,  so  far  as  the  climatic  circumstances  permitted  comparison.  (See 
Glaisher's  Hygrometrical  Tables,  3rd  Edition).  The  following  table  exhibits  the 
result  of  the  entire  comparison ;  it  has  been  used  in  forming  the  dew-points  in  the 
present  volume. 


Dew  Point  ;  Maximum  and  Minimum  Thermometers. 
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Table  of  Factors  by  which  the  Difference  of  Readings  of  the  Dry-Bdlb  and  Wet-Bulk  Trer- 
MOMETERS  is  to  be  JIuLTiPLiED  ill  Order  to  produce  the  Difference  between  the  Readings  of  the 
DET-BnLB  and  Dew-Point  Thermometers. 


Reading  of 

Reading  of 

Reading  of 

Reading  of 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Thermometer. 

Thermometer. 

Thermometer. 

Thermometer. 

o 
lO 

8-78 

0 
33 

3'oi 

56 

I  "94 

0 

79 

I  •6q 

II 

8-78 

34 

2-77 

57 

1-92 

80 

1-68 

12 

8-78 

35 

2 '60 

58 

I  'go 

81 

1-68 

i3 

8-77 

36 

2 '50 

59 

1-89 

82 

1-67 

14 

8-76 

37 

2-42 

60 

1-88 

83 

1-67 

i5 

8-75 

38 

2-36 

61 

1-87 

84 

1-66 

16 

8-70 

39 

2-32 

62 

1-86 

85 

1-65 

>7 

8-62 

40 

2-23 

63 

1-85 

86 

I  '65 

18 

8-5o 

41 

2 '26 

64 

1-83 

87 

1-64 

•9 

8-34 

42 

2-23 

65 

1-82 

88 

I  '64 

20 

8-14 

43 

2-20 

66 

i-8i 

89 

1-63 

21 

7-88 

44 

2-i8 

67 

I -So 

90 

1-63 

22 

7 '60 

45 

2-i6 

68 

'■79 

9> 

I   62 

23 

7-28 

46 

2-14 

69 

1-78 

92 

1-62 

24 

6'92 

47 

2'  12 

70 

1-77 

93 

i-6i 

25 

6-53 

48 

2-  10 

71 

1-76 

94 

I  '60 

26 

6-o8 

49 

2-oS 

72 

1-75 

95 

I  '60 

27 

5-6i 

5o 

2 -06 

73 

J  "74 

96 

I  '59 

28 

5-12 

5i 

2-04 

74 

1-73 

97 

I  'Sg 

29 

4-63 

52 

2-02 

75 

1-72 

98 

1-58 

3o 

4-i5 

53 

2  'OO 

76 

1-71 

99 

1-58 

3i 

3 '70 

54 

1-98 

77 

1-70 

100 

1-57 

32 

3-32 

55 

I  '96 

78 

I  '69 

The  maximum  self-registering  thermometer  is  a  mercurial  thermometer,  of  the 
construction  invented  by  Messrs.  Negretti  and  Zambra.  There  is  a  small  detached 
piece  of  glass  in  the  tube,  just  above  a  bent  part  of  the  tube  (near  the  bulb),  through 
which  the  piece  of  glass  cannot  pass  down.  The  column  of  mercury  in  rising  lifts 
the  glass  up  and  passes  freely ;  but  in  descending  it  is  unable  to  pass  the  glass,  and 
the  lower  mass  of  mercury  descends,  leaving  a  vacant  space  below  the  glass,  and 
leaving  a  portion  of  the  mercury  above  it.  The  piece  of  glass  operates  as  an  efficient 
valve.  The  graduation  of  this  thermometer  is  sensibly  correct.  There  is  a  similar 
thermometer  for  the  maximum  wet-bulb  reading ;  its  readings  are  too  high  by  0°'4. 

The  minimum  self-registering  thermometer  is  an  alcohol  thermometer,  of  the  con- 
struction known  as  Rutherford's.  A  sliding  gla?s  index  allows  the  alcohol  in  rising  to 
pass  above  it,  but  is  drawn  down  by  the  peculiar  action  of  the  upper  surface  of  the 
fluid  when  it  sinks.  The  readings  of  that  which  gives  the  minimum  temperature  of 
the  air  require  an  additive  correction  0°'5  ;  those  of  the  minimum  wet-bulb  temperature 
require  corrections  varying  from  -l-2°'2  at  2-1°  to  —  0°'2  at  7^°- 

The  numbers  in  the  printed  columns  of  Mean  Daily  Value  of  Dry  Thermometer 
are  found  by  combining  two  numbers  derived  from  different  sources.  One  is  the 
corrected  mean  of  four  observations  taken  in  the  day,  as  is  described    above.     The 
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other  is  the  mean  of  the  maximum  and  minimum  corrected  by  a  small  quantity  de- 
pending on  the  month,  given  in  Mr.  Glaisher's  paper.  The  adopted  mean  temperature 
is  the  mean  of  those  two  numbers,  weights  being  given  proportional  to  the  number  of 
observations  from  which  they  are  derived. 

For  the  Mean  Daily  value  of  Dew  Point,  the  dew-point  is  found  from  the  obser- 
vations at  21'',  O'S  3'',  9'',  in  the  manner  above  described,  and  by  use  of  the  table  of 
factors  given  above,  and  the  mean  of  these  dew-points  is  corrected  by  a  number  given 
in  the  paper  in  the  Philosophical  Transactions  1848. 

§  14.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Dry-Bulb  and  Wet-Bulb  Thermometers. 

About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  25  feet  east  of  the  thermometers  for  eye-observations, 
is  a  shed  10  feet  square,  standing  upon  posts  9  feet  high,  under  which  are  placed 
the  photographic  thermometers,  the  dry-bulb  thermometer  towards  the  east,  and  the 
wet-bulb  thermometer  towards  the  west.  The  bulbs  of  the  thermometers  are  eight 
inches  in  length,  and  0-4  inch  internal  bore,  and  their  centers  are  about  4  feet  above 
the  ground.  The  bulb  of  one  of  the  thermometers  is  covered  with  muslin  throughout 
its  whole  length,  which  is  kept  moist  by  means  of  capillary  passage  of  water  along 
cotton  wicks  leading  to  a  vessel  filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermometers, 
so  that  the  register  of  their  changing  readings  may  be  on  a  convenient  part  of  the 
paper.  The  thermometer  frames  are  covered  by  plates  having  longitudinal  apertures, 
so  narrow,  that  any  light  which  may  pass  through  them  is  completely,  or  almost  com- 
pletely, intercepted  by  the  broad  flat  column  of  mercury  in  the  thermometer-tube. 
Across  these  plates  a  fine  wire  is  placed  at  every  degree  ;  and  at  the  decades  of  the 
degrees,  and  also  at  32°,  .52°,  and  72°,  a  coarser  wire  is  placed.  A  gas  lamp  is  placed 
about  9  inches  from  each  thermometer  (east  of  the  dry  bulb  and  west  of  the  wet  bulb), 
and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis  is  vertical,  shines  through 
the  thermometer-tube  above  the  surface  of  the  mercury,  and  forms  a  well-defined  line 
of  h'ght  upon  the  photographic  paper,  which  is  wrapped  around  the  cylinder.  As  the 
cylinder  revolves  rmder  this  light,  it  receives  a  broad  sheet  of  photographic  trace, 
whose  breadth  (in  the  direction  of  the  axis  of  the  cylinder)  varies  with  the  varying 
height  of  the  mercury  in  the  thermometer-tube.  The  light  in  its  passage  is  intercepted 
by  the  wires  placed  across  the  tube  at  every  degree,  and  there  are,  therefore,  left  upon 
the  paper  corresponding  lines  in  which  there  is  no  photogenic  action. 

The  cylinder  revolves  in  48  hours  ;  the  daily  photographic  traces  of  the  two  ther- 
mometers are  thus  simultaneously  registered  on  opposite  sides  of  the  cylinder  without 
intermixing.  The  length  of  the  cylinder  is  13^  inches,  and  its  circumference  is  19 
inches. 


Photographic  Thermometers; 
Radiation  Thermometers;  Deep-Sunk  Thermometers.  ocxxix 

§  15.   Thermometers  for  Solar  Radiation  and  Radiation  to  the  Sky. 

The  thermometer  for  Solar  Radiation  is  placed  in  an  open  box  about  10  feet  south 
of  the  south-west  angle  of  the  south  arm  of '  the  Magnetic  Observatory.  The  box  is 
about  13  inches  high;  the  bulb  of  the  thermometer  is  about  10  inches  above  the 
bottom  of  the  box,  fully  exposed  to  the  sun's  rays. 

The  thermometer  is  a  self-registering  maxinuim  mercurial  thermometer  of  Negretti 
and  Zambra's  construction  ;  its  bulb  is  blackened,  and  enclosed  in  a  glass  sphere  from 
which  the  air  has  been  exhausted.  Its  graduations  are  correct,  and  the  numbers  in- 
serted in  the  tables  are  those  read  from  the  instrument  without  alteration.  The  ther- 
mometer is  read  at  9'' a.m,,  noon,  3'' p.m.,  and  occasionally  at  9""  p-ni. ;  the  highest  of 
these  readings  is  adopted  as  the  maximum  for  the  day. 

Near  to  this  thei'mometer,  within  the  same  box,  and  at  the  same  height,  is  placed 
a  thermometer  with  blackened  bulb,  which  is  not  enclosed  in  an  exhausted  sphere. 
An  instrument  of  this  form  and  in  this  position  was  exclusively  used  to  the  year 
1859.  Simultaneous  readings  of  both  instruments  are  now  taken,  with  the  view  of 
rendering  the  series  of  observations  which  terminated  in  1859  (made  with  exposed 
bulb)  comparable  with  that  which  commenced  in  1859,  and  is  still  continued  (made 
with  bulb  inclosed  in  an  exhausted  sphere). 

The  thermometer  for  radiation  to  the  sky  is  placed  about  12  feet  west  of  the 
Solar  Radiation  thermometer,  with  its  bulb  resting  on  short  grass,  and  fully  exposed  to 
tlie  sky.  It  is  a  self-registering  minimum  spirit  thermometer  of  Rutherford's  con- 
struction, made  by  Negretti  and  Zambra.  Its  graduation  is  correct,  and  the  numbers 
inserted  in  the  table  are  those  read  from  the  scale  without  alteration.  It  is  read  every 
day  at  9''  a.m.,  and  occasionally  at  9''  P-m- 

This  thermometer  was  out  of  order  on  February  9,  13,  16,  April  28,  May  6,  19, 
22,  29,  June  19)  July  1,4,  17,  August  26,  September  7j  and  December  31. 


§  16.   Thermometers  sunk  below  the  Surface  of  the  Soil  at  different  Depths. 

These  thermometers  were  made  by  Messrs.  A  die  of  Edinburgh,  under  the  immediate 
superintendence  of  Professor  (now  Principal)  J.  D.  Forbes.  The  graduation  was  made 
by  Professor  Forbes  himself. 

The  thermometers  are  four  in  number.  They  are  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about  6 
inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of  wood, 
which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south  of  the 
extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and  opposite  the  center  of 
its  south  front. 
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The  soil  consisted  of  beds  of  sand  ;  of  flint-gravel  with  a  large  proportion  of  sand; 
and  of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of 
pudding-stone.  Every  part  of  the  gravel  and  sand  extracted  from  the  hole  was 
perfectly  dry. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bulb  to  the 
graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the  tube  is 
larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (25'6  English  feet)  below  the  surface:  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface ;  No.  3  and 
No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  feet  below  the 
surface  ;  and  the  hole  was  then  completely  filled  with  dry  sand.  The  upper  parts  of 
the  tubes,  carying  the  scales,  were  left  projecting  above  the  surface  :  No.  1  by  27-5 
inches,  No.  2  by  28-0  inches,  No.  3  by  30-0  inches,  and  No.  4  by  32-0  inches.  Of 
these  lengths,  the  parts  8-5,  10-0,  11-0,  and  14-5  inches,  respectively  are  tube  with 
narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which  the 
thermometers  are  read.  Within  the  box  are  two  smaller  thermometers  one  (No.  5) 
whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is  in  the  free 
air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The  values  of  1°  on  the  scales  of  Nos.  1,  2,  3  and  4,  are  respectively  2'"-,  T"!,  0'"-9, 
and  0'"55  ;  and  the  ranges  of  the  scales,  as  first  mounted,  were,  43°-0  to  57°7,  42°-0 
to  56°-8,  39°-0  to  57°-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  found  to  be  insuflicieut  in  some  years, 
particularly  those  of  Nos.  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet 
and  3  feet. 

In  1857,  June  22,  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a 
quantity  of  fluid  corresponding  to  the  extent  of  5°  on  their  scales,  and  the  scales  of 
these  two  thermometers  were  lowered  by  that  linear  extent,  making  the  readings  the 
same  as  before. 

In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  now  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  falls 
below  the  limit  of  its  scale  or  43^°;  and  the  3-foot  thermometer  below  39°'7  ;  in  which 
cases  the  alcohol  sinks  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high  tempera- 
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tures,  but  always  complete  at  low  temperatures  ;  now,  they  are  always  complete  at 
high  temperatures,  and  are  at  times  defective  at  low  temperatures.  The  two  combined 
however,  will  enable  us  to  complete  all  readings. 

These  thermometers  are  read  once  a  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  as  read  from  their  scales  without  correction. 

§  17.  Thermometers  immersed  in  the  Water  of  the  Thames. 

The  self-registering  maximum  and  minimum  thermometers  for  determining  the 
highest  and  lowest  temperatures  of  the  water  of  the  Thames  are  by  Messrs.  Negretti 
and  Zambra,  and  are  observed  every  day  at  10  a.  m. 

A  strong  wooden  trunk  is  firmly  fixed  to  the  side  of  the  Dreadnought  Hospital 
Ship,  about  5  feet  in  length,  and  closed  at  the  bottom  ;  the  bottom  and  the  sides,  to 
the  height  of  3  feet,  are  perforated  with  a  great  number  of  holes,  so  that  the  water 
cau  easily  flow  through ;  the  thermometers  are  suspended  within  this  trunk  £0  as  to 
be  about  2  feet  below  the  surface  of  the  water,  and  1  foot  from  the  bottom  of  the 
trunk. 

The  regular  observations  arc  made  under  the  superintendence  of  the  Medical  Officers 
of  the  Ship. 

These  thermometers  were  out  of  order  on  August  7  and  8. 

§   18.   Osiers  Anemometer. 

This  anemometer  is  self-registering:  it  was  made  by  Newman,  but  has  received 
several  changes  since  it  was  originally  constructed.  A  large  vane,  which  is  turned  by 
the  wind,  and  from  which  a  vertical  spindle  proceeds  down  nearly  to  the  table  in  the 
north-western  turret  of  the  ancient  part  of  the  Observatory,  gives  motion  by  a  pinion 
upon  the  spindle  to  a  rackwork  carrying  a  pencil.  This  pencil  makes  a  mark  upon  a 
paper  affixed  to  a  board  which  is  moved  vmiformly  in  a  direction  transverse  to  the 
direction  of  the  rack-motion.  The  movement  of  the  board  is  eflTected  by  means  of  a 
rack  connected  with  the  pinion  of  a  clock.  The  paper  has  lines  printed  upon  it 
corresponding  to  the  positions  which  the  pencil  must  take  when  the  direction  of  the 
vane  is  N.,  E.,  S.,  or  W. ;  and  also  has  transversal  lines  corresponding  to  the  positions 
of  the  pencil  at  every  hour.  The  first  adjustment  for  azimuth  was  obtained  by 
observing  from  a  certain  point  the  time  of  passage  of  a  star  behind  the  vane-shaft,  and 
computing  from  that  observation  the  azimuth  ;  then  on  a  calm  day  drawing  the  vane 
by  a  cord  to  that  position,  and  adjusting  the  rack,  &c.,  so  that  the  pencil  position  on 
the  sheet  corresponded  to  that  azimuth. 

For  measuring  the  pressure  of  the  wind,  the  shaft  of  the  vane  carries  a  plate  one  foot 
square,  which  is  supported  by  horizontal  rods  sliding  into  grooves,  and  is  urged  in  opposi- 

Geeenwich  Magnetical  and  Meteohologicajl,  Obsekvatioks,  1863.  f 


xlii        Introduction  to  Greenwich  Magnetical  Observations,  1863. 

tion  to  the  wind  by  three  sprhigs,  so  arranged  that  only  one  comes  into  play  when  the 
wind  is  hght,  and  the  others  necessarily  act  in  conjunction  with  the  first  as  the  plate 
is  driven  further  and  further  by  the  force  of  the  wind.  A  cord  from  this  plate  passes 
over  a  pulley,  and  communicates  with  a  copper  wire  passing  through  the  center  of  the 
spindle,  which  at  the  bottom  communicates  with  another  cord  passing  under  a  pulley 
and  held  in  tension  by  a  slight  spring :  and  by  this  a  pencil  is  moved  transversely  to 
the  direction  in  which  the  paper  fixed  to  the  board  is  carried  by  the  clock.  Lines  are 
printed  upon  the  paper  corresponding  to  different  values  of  the  pressure ;  the  intervals 
of  these  hnes  were  adjusted  by  applying  weights  of  1  lb.,  2  lbs.,  &c.,  to  move  the 
pressure-plate  in  the  same  manner  as  if  the  wind  pressed  it. 

A  fresh  sheet  of  paper  is  applied  to  this  instrument  every  day  at  22''  mean  solar 
time. 

§  19.   WJieweWs  Anemometer. 

Although  this  instrument  was  actually  read  in  the  year  1863  and  some  results  derived 
from  it  were  published  in  weekly  reports  to  the  Registrar  General,  yet,  as  no  obser- 
vations are  published  in  the  present  volume  it  appears  unnecessary  here  to  describe  it 
at  length.  A  full  description  of  it,  and  a  comparison  of  its  results  with  those  of  Robin- 
son's Anemometer  (to  be  mentioned  immediately)  will  be  found  in  the  Introduction 
1862,  pages  xlix,  1,  li,  and  lii. 

§  20.  Robinson's  Anemometer. 

This  anemometer  is  self-registering,  and  was  made  by  Messrs,  Negretti  and  Zambra 
on  the  principles  described  by  Dr.  Robinson  in  the  Transactions  of  the  Royal  Irish 
Academy,  vol  xxii.  It  is  furnished  with  four  hemispherical  cups  [each  being  3*75 
inches  in  diameter],  attached  to  the  extremities  of  two  arms  at  right  angles  to  each 
other,  and  revolving  in  a  horizontal  plane  by  the  excess  of  pressure  of  the  wind  on 
their  concave  over  that  on  their  convex  surfaces. 

The  distance  between  the  centers  of  opposite  cups  is  13"45  inches,  and  their  centers 
describe  42*24  inches  in  each  revolution,  indicating,  according,  to  the  theory,  a  hori- 
zontal movement  of  the  air  of  126*72  inches  for  each  revolution,  and  of  one  mile  for 
500'  revolutions.  The  accuracy  of  this  theory  was  verified  by  experiments  made  in 
I860  (to  be  described  immediately).  The  horizontal  arms  are  connected  with  a 
vertical  spindle,  upon  which  is  an  endless  screw,  working  in  a  toothed  wheel  connected 
with  a  train  of  wheels,  furnished  with  indices  capable  of  registering  one  mile  and 
decimal  multiples  of  a  mile  up  to  1,000  miles.  The  instrument  is  read  every  day 
at  22'\ 

In  the  year  1860,  on  July  3,  4,  and  13,  experiments  were  made  in  Greenwich  Paik 
to  ascertain  the  correctness  of  the  theory  of  Robinson's  anemometer ;  the  point  to  be 
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verified  being  that  the  scale  of  the  mstrument,  founded  on  the  supposition  that  the 
horizontal  motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of 
the  cups,  is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance  from 
the  vertical  spindle  of  the  post  to  the  vertical  axis  of  the  anemometer  was  17"-  8'"'7. 
The  reading  of  the  dial  was  taken,  and  then  the  arm  was  made  to  revolve  in  the 
horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of  revolutions, 
and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000  revolutions  were 
made  in  the  direction  N.E.S.W.N.,  and  1,000  revolutions  in  the  direction  N.W. S.E.N. 
In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in  others  there  was  a  little 
wind ;  the  result  was, 

For  a  movement  of  the  instrument  through  one  mile, 

Beam  revolving  N.E.S.W.  (opposite  to  the  direction  of  rotation  of  the  1    ,    ,.  -,1 

"                     ^  ^^  >   1  •  15  was  registered 

Anemometer-cups) •• 

Beam  revolving  N.W.S.E.  (in  the  same  direction  as  the  Anemometer-  1   ,-,  f.>,  •  j.      j 

N            '^                    ^  >  0  •  97  was  registered 

cups) J  ^ 

The  results  from  rapid  revolutions  and  from  slow  revolutions  were  sensibly  the 
same. 

This  may  be  considered  as  confirming  in  a  very  high  degree  the  accuracy  of  the 
theory. 

§  21.  Rain  Gauges. 

The  rain-gauge  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  increases,  until  0-24  of  an  inch  is  collected 
in  the  receiver  ;  it  then  discharges  itself  by  means  of  the  following  modification  of  the 
syphon.  A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
position,  with  its  end  projecting  below  the  bottom.  Over  the  top  of  this  tube  a  larger 
tube,  closed  at  the  top,  is  placed  looselj'.  The  smaller  tube  thus  forms  the  longer 
leg,  and  the  larger  tube  the  shorter  leg  of  a  syphon.  The  water,  having  risen  to  the 
top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost  portion  of  a 
tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the  bucket  falls  over, 
throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe  ;  the  water  com- 
pletely fills  the  bore  of  the  pipe ;  its  descent  causes  an  imperfect  vacuum  in  the  globe, 
sufficient  to  cause  a  draught  in  the  longer  leg  of  the  syphon,  and  the  whole  contents 
run  oft'.     After  leaving  the  globe,  the  water  is  received  in   a  pipe  attached  to  the 
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building,  which  carries  it  away.     The  springs  then  shorten  and  raise  the  receiver. 
The  ascent  and  descent  of  the  water-vessel  move  a  radius-bar  which  carries  a  pencil; 
and  this  pencil  makes  a  trace  upon  the  paper  carried  bj  the  sliding-board  of  the  self- 
registering  anemometer. 

The  scale  of  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself,  then  weighing  the  water,  and  thus  ascertaining  its  bulk,  and 
dividing  this  bulk  by  the  area  of  the  surface  of  the  rain  receiver. 

A  second  gauge,  with  an  area  'J'J  square  inches  nearly,  is  placed  close  to  the  pre- 
ceding, the  receiving  surface  of  both  being  on  the  same  horizontal  plane. 

A  third  gauge  is  placed  on  the  roof  of  the  Octagon  room,  at  38  feet  4i  inches 
above  the  ground,  and  193  feet  2i  inches  above  the  mean  level  of  the  sea.  It  is  a 
simple  cylinder  gauge,  8  inches  in  diameter  and  about  50^  inches  in  area.  The  height 
of  the  cylinder  is  13i  inches  ;  at  the  depth  of  1  inch  from  the  top  within  the  cylinder 
is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height;  with  the  point 
of  this  funnel  is  connected  a  tube,  \  of  an  inch  in  diameter,  and  hV  inch  in  length ; 
f  of  an  inch  of  this  tube  is  slightly  curved,  and  the  remaining  f  of  an  inch  is  bent 
upwards,  terminating  in  an  aperture  of  -^  of  an  inch.  By  this  arrangement,  the  last 
few  drops  of  water  remain  in  the  bent  part  of  the  tube,  and  the  water  is  some  days 
evaporating.  The  upper  part  of  the  funnel  or  bore  of  the  cone  is  connected  with  a 
brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is  connected  with  a  circular 
piece  6  inches  in  depth,  which  passes  outside  the  cylinder,  and  rests  in  a  water  joint, 
attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  top  of  the  Library  ;  it  is  a  funnel,  Avhose  diameter 
is  6  inches  ;  its  exposed  area  is  28|;  inches  nearly.  The  water  passes  into  a  cylinder, 
from  which  it  is  poured  into  a  circular  vessel,  the  diameter  of  which  is  Z\  inches ;  and 
therefore  3"4  inches  of  this  corresponds  to  1  inch  of  rain.  The  receiving  surface 
of  the  gauge  is  22  feet  4  inches  above  the  ground,  and  177  feet  2  inches  above  the 
mean  level  of  the  sea. 

A  fifth  gauge  is  planted  on  theroof  of  the  Photographic  Thermometer  stand,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  thii'd  ijaucfe. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Crosley's  construction,  made  by 
Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  water  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver  ter- 
minates immediately  above  the  axis.  Thus  that  part  of  the  concavity  which  is  highest 
is  always  in  the  position  for  receiving  water  from  the  pipe.  When  a  certain  quantity 
of  water  has  fallen  into  it,  it  preponderates,  and,  fixlliug,  discharges  its  water  into  a 
cistern  below  ;  then  the  other  part  of  the  concavity  I'cceives  the  rain,  and  after  a  time 
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preponderates.  Thus  the  bucket  is  kept  in  a  state  of  vibration.  To  its  axis  is 
attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a  process  exactly 
the  reverse  of  that  of  a  clock-escapement.  This  wheel  communicates  motion  to  a  train 
of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate ;  and  thus  inches,  tenths,  and 
hundredths  are  registered.  Sometimes,  when  the  escapement  has  obviously  failed,  the 
water  which  has  descended  to  the  lower  cistern  has  again  been  passed  through  the 
gauge,  in  order  to  enable  an  assistant  to  observe  the  indication  of  the  dial-plates  with- 
out fear  of  an  imperfection  in  the  machinery  escaping  notice.  The  gauge  is  placed 
on  the  ground,  21  feet  South  of  the  Magnetic  Observatory,  and  156  feet  6  inches 
above  the  mean  level  of  the  sea. 

The  seventh  and  eighth  gauges  are  placed  near  together,  about  16  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  meah  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
cylinders  are  sunk  about  8  inches  in  the  ground. 

All  these  gauges,  except  No.  7,  are  read  at  22''  daily ;  in  addition,  Crosley's  gauge 
and  No.  8  are  read  daily  at  9''  p.m.,  and  No.  7  at  the  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  8. 

Gauges  Nos.  1,  2,  3,  5,  8  were  made  by  Messrs.  Negretti  and  Zambra;  No.  4  by 
Troughton  ;  No.  6  by  Watkins  and  Hill ;  and  No.  7  is  an  old  gauge. 


§  22.   The  Actinometer. 

The  Actinometer  used  in  former  years  is  described  in  the  Introduction  to  the 
Magnetical  and  Meteorological  Observations,  1847.  It  has  not  been  used  for  several 
years,  and  will  probably  require  some  modifications  before  it  is  again  used. 


§  23.  Electrical  Apparatus. 

The  electrical  apparatus  consists  of  two  parts,  namely,  the  Moveable  Apparatus, 
which  is  connected  with  a  pole  nearly  80  feet  high  planted  2  feet  East  of  the  north- 
east angle  of  the  north  arm  of  the  Magnetic  Observatory  (before  its  extension  in  1862) ; 
and  the  Fixed  Apparatus,  which  is  mounted  in  a  projecting  window  in  the  ante-room 
of  the  Magnetic  Observatory. 

On  the  top  of  the  pole  is  fixed  a  projecting  cap,  to  which  are  fastened  the  ends  of 
two  iron  rods,  which  terminate  in  a  pit  sunk  in  the  ground,  and  are  kept  in  tension  hy 
attached  weights.  These  rods  are  to  guide  the  moveable  apparatus  in  its  ascents  and 
descents.  Near  the  bottom  of  the  pole  is  fixed  a  windlass ;  the  rope  upon  which  it 
acts  passes  over  a  pulley  in  the  cap,  and  is  used  to  raise  the  moveable  appara,tus,  which 
when  raised  to  the  top  is  suspended  on  a  hook. 
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The  moveable  apparatus  consists  of  the  following  parts  : — A  plank  in  a  nearly 
vertical  position  is  attached  to  perforated  iron  bars,  which  slide  upon  the  iron  rods 
On  the  upper  part  of  this  plank  is  a  cubical  box.  The  box  incloses  a  stout  pillar 
of  glass,  having  a  conical  hollow  in  its  lower  part.  In  the  bottom  of  the  box  there 
is  a  large  hole  through  which  a  cone  of  copper  passes  into  the  conical  hollow  of  the 
glass  pillar.  In  a  space  below  the  box  a  gas-lamp  is  placed,  b}'  the  flame  of  which 
the  copper  cone  and  the  lower  part  of  the  glass  pillar  are  kept  in  a  state  of  warmth. 
A  copper  wire  is  fastened  round  the  glass  pillar  ;  its  end  is  carried  to  a  similar  glass 
pillar,  warmed  in  the  same  manner,  near  the  north-western  turret  of  the  Octagon  room ; 
by  this  wire,  whose  length  is  about  400  feet,  the  atmospheric  electricity  is  collected. 
To  this  wire,  near  the  box,  is  attached  another  copper  wire  0  •  1  inch  in  diameter,  and 
about  73  feet  long,  at  the  end  of  which  is  a  hook ;  a  loaded  brass  lever  connected 
with  the  fixed  apparatus  presses  upon  this  hook,  and  thus  keeps  the  wire  in  a  state  of 
tension,  and  at  the  same  time  establishes  the  electrical  communication  between  the 
long  horizontal  wire  and  the  fixed  apparatus. 

The  fixed  apparatus  consists  of  these  parts  : — A  glass  bar,  nearly  3  feet  long,  and 
thickest  at  its  middle,  is  supported  in  a  horizontal  position,  its  ends  being  fixed  in  pieces 
of  wood  projecting  downwards  from  the  roof  of  the  window.  Near  to  each  end  is  placed 
a  small  gas-lamp,  whose  chimney  encircles  the  glass,  and  whose  heat  keeps  the  glass  in 
a  state  of  warmth  proper  for  insulation.  A  brass  collar  surrounds  the  center  of  the 
glass  bar ;  it  carries  one  brass  rod,  projecting  vertically  upwards  through  a  hole  in  the 
roof  of  the  window-recess,  to  which  rod  are  attached  a  small  umbrella  and  the  loaded 
lever  above-mentioned  ;  and  it  carries  another  rod  projecting  vertically  downwards,  to 
which  is  attached  a  horizontal  brass  tube  in  an  East  and  West  direction.  On  the  North 
and  South  sides  of  this  tube  there  project  four  horizontal  rods,  through  the  ends  of  which 
there  pass  vertical  rods,  which  can  be  fixed  by  screws  at  any  elevation  ;  these  are 
placed  in  connexion  with  the  electrometers,  which  rest  on  the  window  seat. 

The  electrometers  during  the  year  1863  consisted  of  a  Double  Gold  Leaf  Electro- 
meter of  the  ordinary  construction  ;  two  Volta's  Electrometers,  denoted  by  Nos.  1  and 
2 ;  a  Henley's  Electrometer ;  a  Ronald's  Spark  Measurer  ;  a  Dry-pile  Apparatus  ;  and 
a  Galvanometer, 

Volta  1  and  Volta  2  are  of  the  same  construction ;  each  is  furnished  with  a  pair  of 
straws  2  Paris  inches  in  length ;  those  of  the  latter  being  much  heavier  than  those  of 
the  former  :  each  instrument  is  furnished  with  a  graduated  ivory  scale,  whose  radius  if 
2  Paris  inches,  and  it  is  graduated  into  half  Paris  lines.  In  the  original  construction 
of  these  instruments  it  was  intended  that  each  division  of  No.  2  should  correspond  to 
five  of  No.  1  :  the  actual  relation  between  them  has  not  yet  been  determined  by 
observations  at  the  Royal  Observatory.  The  straws  are  suspended  by  hooks  of  fine 
copper  wire  to  the  suspension-piece,  and  they  are  at  the  distance  of  half  a  line  Irom 
each  other. 
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Henley's  Electrometer  is  supported  on  the  West  end  of  the  large  horizontal  tube  by 
means  of  a  vertical  rod  fixed  in  it.  On  each  side  of  the  upper  part  of  this  rod  is 
affixed  a  semicircular  plate  of  ivory,  whose  circumference  is  graduated  ;  at  the  centers 
of  these  ivory  plates  two  pieces  of  brass  are  fixed,  which  are  drilled  to  receive  fine 
steel  pivots,  carrying  a  brass  axis,  into  which  tlie  index  or  pendulum  is  inserted ;  the 
pendulum  terminates  with  a  pith  ball.  The  relation  between  the  graduations  of  this 
instrument  and  those  of  the  other  electrometers  has  not  been  determined.  This 
.  instrument  has  seldom  been  affected  till  Volta  2  has  risen  to  above  100  divisions 
of  its  scale. 

The  spark  measurer  is  similar  in  its  construction  to  that  at  the  Observatory  at  Kew. 
It  consists  of  a  vertical  sliding  rod  terminated  by  a  brass  ball,  which  ball  can  be 
brought  into  contact  with  one  of  the  vertical  rods  before  referred  to,  also  terminating 
in  a  ball ;  and  it  can  be  moved  from  it  or  towards  it  by  means  of  a  lever,  with  a 
wooden  handle.  During  the  operation  of  separating  the  balls,  an  index  runs  along  a 
graduated  scale,  and  exhibits  the  distance  between  the  balls,  and  this  distance 
measures  the  length  of  the  spark. 

The  electrometers  and  the  spark-measurer  were  originally  constructed  under  the 
superintendence  of  Francis  Ronalds,  Esq.,  but  have  since  received  small  alterations. 

The  dry-pile  apparatus  was  made  by  Watkins  and  Hill ;  it  is  placed  in  connexion 
with  the  brass  bar  by  a  system  of  wires  and  brass  rods.  The  indicator,  which 
vibrates  between  the  two  poles,  is  a  small  piece  of  gold  leaf.  This  instrument  is  very 
delicate,  and  it  indicates  at  once  the  quality  of  the  electricity.  When  the  inclination 
of  the  gold  leaf  is  such  that  it  is  directed  towards  the  top  of  either  pile,  it  remains 
there  as  long  as  the  quantity  of  electricity  continues  the  same  or  becomes  greater :  the 
position  is  sometimes  expressed  in  the  notes  by  the  words  "  as  far  as  possible."  The 
angle  which  the  gold  leaf  makes  with  the  vertical  at  this  time  is  about  40°. 

The  galvanometer  was  made  by  Gourjon  of  Paris,  and  consists  of  an  astatic  needle, 
composed  of  two  large  sewing  needles,  suspended  by  a  split  silk  fibre,  one  of  the 
needles  of  the  pair  vibrating  within  a  ring  formed  by  2,400  coils  of  fine  copper  wire. 
The  connexions  of  the  two  portions  of  wire  forming  these  2,400  coils  arc  so  arranged 
that  it  is  possible  to  use  a  single  system  of  1,200  coils  of  single  wire,  or  a  system  of 
1,200  coils  of  double  wire,  or  a  system  of  2,400  coils  of  single  wire  :  in  practice  the  last 
has  always  been  used.     A  small  ball  communicating  by  a  wire  with  one  end  of  the  coils 
is  placed  in  contact  at  pleasure  with  the  electric  conductor,  and  a  wire  leading  from 
the  other  end  of  the  coil  communicates  with  the  earth.     An  adjustible  circular  card, 
graduated  to  degrees,  is  placed  immediately  below  the  upper  needle  ;  the  numeration 
of  its  divisions  proceeds  in  both  directions  from  a  zero.     One  of  these  directions  is 
distinguished  by  the  letter  A,  and  the  other  by  the  letter  B;  and  the  nature  of  the 
indication  represented  by  the  deflection  of  the  needle  towards  A  or  towards  B  will  be 
ascertained  from  the  following  experiment.     A  voltaic  battery  being  formed  by  means 
of  a  silver  coin  and  a  copper  coin,  having  a  piece  of  blotting  paper  moistened  with 
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saliva  between  them :  when  the  copper  touches  the  small  ball,  and  the  wire  which 
usually  communicates  with  the  earth  is  made  to  touch  the  silver,  the  needle  turns 
towards  A ;  when  the  silver  touches  the  small  ball,  and  the  wire  is  made  to  touch  the 
copper,  the  needle  turns  towards  B. 

§  24.  Esplanation  of  the  Tables  of  Meteorological  Observations. 

The  mean  daily  value  of  the  difference  between  dew-point  temperature  and  air- 
temperature  is  the  difference  between  the  two  numbers  in  the  sixth  and  seventh 
columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  the  differences 
corresponding  to  thfe  times  of  observation  in  the  civil  day,  or  they  are  found  from  the 
absolute  maxima  and  minima,  as  determined  by  comparing  the  observations  of  the 
self-registering  wet-bulb  thermometers  with  those  of  the  self-registering  dry-bulb 
thermometers. 

The  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the 
same  day  of  the  year  on  an  average  of  forty-three  years,  is  found  by  comparison  with 
a  table  of  results  deduced  \>y  Mr.  Glaisher  from  forty-three  years'  observations,  made 
at  the  Royal  Observatory,  ending  1856.  , 

Little  explanation  of  the  results  deduced  from  Osier's  Anemometer  appears  to  be 
necessary.  It  may  be  understood  generally  that  the  greatest  pressure  occurred  in 
gusts  of  short  duration. 

Robinson's  Anemometer  is  read  off  every  day  at  22''  (10''  a.m.). 

The  register  of  rain  is  read  at  9*"  p.m.  from  the  Cylinder  Rain-gauge  partly  sunk  in 
the  ground,  described  above  as  the  "eighth."  If,  however,  there  appears  to  be  any 
doubt  as  to  the  correctness  of  the  results,  reference  is  made  to  a  Rain-gauge  of  similar 
construction  and  placed  near  to  it,  called  above  the  "  seventh." 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather, 
the  following  remarks  are  necessary : — The  day  is  divided  by  columns  into  two  parts 
(from  midnight  to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is 
roughly  subdivided  into  two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single 
colon  in  the  first  coluuin,  it  denotes  that  the  remarks  before  it  apply  (roughlj^)  to  the 
interval  from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to 
noon.  When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the 
twelve  hours  arc  divided  into  three  nearly  equal  parts  of  four  hours  each.  And 
similarly  for  the  second  column. 

The  following  is  the  explanation  of  the  notation  employed  for  record  of  electrical 
observations,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  sup- 
posed positive  when  no  indication  of  quality  is  given  : — 

g  cur.  denotes  galvanic  currents 
m  ...       moderate 

N  ...       negative 

P  ...      positive 


s  denotes  strong 

sp 

sparks 

V 

variable 

w 

weak 

Meteoeological  Notation. 
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The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  described : 
thus,  s  s  is  very  strong ;  v  v,  very  variable. 

The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature  ;  the 
figure  denotes  the  proportion  of  sky  covered  by  clouds,  the  whole  sk}-  being  repre- 
sented by  10.     The  notation  is  as  follows  : 


a  denotes  aurora  borealis 


Cl 

cirrus 

ci-cu... 

cirro-cumulus 

ci-s    ... 

cirro-stratus 

cu 

cumulus 

cu-s    .,. 

cumulo-stratus 

d     ... 

dew 

h-d  ... 

heavij  dew 

f 

fog 

sl-f    \.. 

slightfog 

th-f  ... 

thick  fog- 

fr       ... 

frost 

glm    ... 

gloom 

gt-glm.. 

great  gloom 

h-fr    ... 

hoarfrost 

h 

haze 

hi       ... 

hail 

so-ha... 

solar  halo 

1 

llglitjiing 

li-cl    ... 

light  clouds 

hi-co  ... 

lunar  corona 

lu-ha  ... 

lunar  halo 

m 

meteor 

ms     ... 

meteors 

n 

nimbus 

r 

rain 

th-r    ... 

thin  rain 

oc-r    ... 

occasional  rain 

fr-r     ... 

frozen  rain 

h-r     denotes  heavy  rain 


shs-r 

shoicers  of  rain 

c-r 

continued  rain 

c-h-r 

continued  heavy  rain 

m-r 

misty  rain 

fr-m-r 

frequent  misty  rain 

sl-r 

slight  rain 

h-shs 

heavy  showers 

fr-shs 

frequent  showers 

fr-h-shs  ... 

frequent  heavy  showers 

li-shs 

light  showers 

oc-shs     . . . 

occasional  showers 

sq 

squall 

sqs 

squalls 

fr-sqs 

frequent  squalls 

h-sqs 

Iieavy  squalls 

fr-h-sqs  ... 

frequent  heavy  squalls 

sc 

scud 

li-sc 

light  scud 

si 

sleet 

sn 

snoio 

sl-sn 

slight  snow 

s 

stratus 

t 

thunder 

t-s 

thunder  storm 

V 

variable 

w 

IV  i  lid 

st-w 

strong  wind 

The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in 
each  month  from  average  values,  as    found    from  the  preceding  Twenty-two  Years' 
Observations  ;    those   relating  to  Humidity  have  been  calculated    from    the  Second 
Edition  of  Glaisher's  Hygrometrical  Tables. 
Gbeenwich  Magnetical  .vnd  Meteorological  Observations,  18(53.  ir 
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§  25.  Details  ofihe  Chemical  Operations  for  the  Photographic  Records. 

Mr.  Glaisher  has  drawn  up  the  following  account  of  the  Chemical  Processes 
employed  in  the  Photographic  Operations  for  the  self-registration  of  the  Magnetical 
and  Meteorological  Indications. 

Chemical  Preparation  and  Treatment  of  the  Photographic  Paper  for  Primaries. 

The  paper  used  is  simiUu"  to  that  made  by  Whatman ;  it  is  made  by  his  successor 
Hollingsworth  ;  it  is  strong  and  of  even  texture,  and  is  prepared  expressly  for  Photo- 
graphic purposes. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following : — 
(1.)  Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  iodising  solution.  The  mixture  will  keep  through  any  length  of  time.  Imme- 
diately before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufficient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon  the 

paper,  a  sufficient  quantity  (about  50  minims,  or  -fg  of  an  ounce  troy)  of  the 

iodising  solution   is  applied,  by  pouring  it  upon  the  paper  in  front  of  a  glass 

rod,  which  is  then  moved  to  and  fro  till  the  whole  surface  is  uniformly  wetted 

by  the  solution.     Or,  the  solution  may  be  evenly  distributed  by  means  of  a 

camel's  hair  brush. 

The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 

minutes,  and  is  then  hung  up  to  dry  in  the  air  ;  when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

Second  Operation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  59  grains  of  crystallized 
Nitrate  of  Silver  in  one  ounce  of  distilled  water.  In  hot  weather  a  few  drops  of 
Acetic  Acid  are  added. 
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Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  as  before  upon  a  board  somewhat  smaller  than  itself,  and 
(by  means  of  a  glass  rod,  as  before,)  its  surface  is  wetted  with  50  minims  of 
the  nitrate  of  silver  solution.       It  is  allowed  to  remain  a  short  time  in  a 
horizontal  position,  and,  if  any  part  of  the  paper  still  shines  from  the  presence 
of  a  part  of  the  solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is 
taken  off  by  the  application  of  blotting  paper. 
The  paper,  still  damp,  is  immediately  placed  upon  the  interior  glass  cylinder,  and 
is  covered  by  the  exterior  glass  cylinder,  and  the  united  cylinders  are  mounted  upon 
the  revolving  apparatus,  to  receive  the  spot  of  light  formed  by  the  mirror,  which  is 
carried  by  the  magnet;  or  to  receive  the  line  of  light  passing  through  the  thermo- 
meter tube. 

Third  Operation. — Development  of  the  Photographic  Trace. 

When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  added,  (in  hot  weather  this  solution  is  used  at  the  temperature  of  the  air, 
in  cold  weather  it  is  heated  to  the  temperature  of  70°  or  80°,  or  even  higher  if  the 
weather  is  very  cold,)  is  spread  over  the  paper  by  means  of  a  glass  rod,  and  this  action 
is  continued  until  the  trace  is  fully  developed.  When  the  trace  is  well  developed,  the 
paper  is  placed  in  a  vessel  with  water,  and  repeatedly  washed  with  several  waters  ; 
a  brush  being  passed  lightly  over  both  sides  of  the  paper  to  remove  any  crystalline 
deposit. 

Fourth  Operation. — Fixing  the  Photographic  Trace. 

The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dissolving 
four  or  five  ounces  of  the  Hyposulphite  in  a  pint  of  water ;  it  is  plunged  completely 
in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the  yellow  tint  of  the 
Iodide  of  Silver  is  removed.  After  this  the  sheet  is  washed  repeatedly  with  watei, 
allowed  to  remain  immersed  in  water  for  24  hours,  and  afterwards  placed  within  folds 
of  linen  cloths  till  nearly  dry.  Finally  it  is  placed  between  sheets  of  blotting-paper, 
and  is  pressed. 

Chemical   Preparation    and   Treatment   of   the   Photographic   Paper   for 

Secondaries. 

The  paper  used  is  made  by  Rive  ;  it  is  a  strong  wove  paper  of  tolerably  even  texture, 
thin,  but  able  to  bear  a  great  deal  of  wear. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solution  required  for  this  purpose  is  as  follows : — 

Two  grains  of  Chloride  of  Ammonium  are  dissolved  in  one  ounce  of  distilled  water. 
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A  sufficient  quantity  of  this  solution  is  placed  in  a  flat-bottomed  porcelain  dish,  and 
sheets  of  paper,  one  by  one,  are  plunged  within  it ;  care  being  taken  that  no  air 
bubbles  remain  between  the  paper  and  the  solution  ;  this  may  be  prevented  by  slight 
pressure  over  the  sheet  by  means  of  a  bent  glass  rod.  When  a  few  sheets  are  thus 
immersed,  they  are  turned  over,  and  are  taken  out  and  hung  to  dry.  Any  number 
of  sheets  may  thus  be  prepared. 

An  equally  good  I'esult  is  obtained,  by  spreading  over  one  side  by  means  of  a  glass 
rod,  as  in  the  preparation  of  the  Primaries,  a  solution  of  Chloride  of  Ammonium  made 
by  dissolving  five  grains  in  one  ounce  of  distilled  water. 

Second  Ope7'ation. — Rendering  the  Paper  sensitive  to  the  Action  of  Light, 

The  solution  required  for  this  purpose  is  as  follows  : 

To  a  filtered  solution  of  Nitrate  of  Silver,  (made  by  dissolving  50  grains  of 
Crystallized  Nitrate  of  Silver  in  one  ounce  of  distilled  water,)  some  strong 
solution  of  Ammonia  is  added  ;  the  whole  becomes  at  first  of  a  dark  brown 
colour,  but  when  a  sufficient  quantity  of  Ammonia  is  added  the  solution 
becomes  perfectly  clear  ;  a  few  crystals  of  Nitrate  of  Silver  are  then  added 
till  the  solution  is  a  little  dull,  forming  "  Amraoniacal  Nitrate  of  Silver  5" 
it  is  then  ready  for  use. 

The  following  operation  is  performed  in  a  room  illuminated  by  yellow  light  : — 
By  means  of  a  glass  rod  this  solution  is  spread  over  the  paper,  whilst  pinned  on 
a  board  ;  the  paper  is  dried  before  a  fire,  and  is  then  in  a  fit  state  to  be  used 
for  producing  a  Secondary. 

Third  Operation. — Formation  of  the  Photographic  Copy, 

A  sheet  of  the  paper  so  prepared  is  placed  in  a  printing  frame  w'ith  its  prepared 
side  upwards,  upon  a  bed  of  blotting  paper  resting  upon  a  sheet  of  plate-glass  ;  the 
Priraary  is  then  placed  on  the  paper  with  its  own  face  downwards  ;  and  as  it  is 
necessar3%  for  obtaining  a  correct  copy  of  the  Primary,  that  it  should  be  in  close 
contact  with  the  prepared  surface,  a  second  sheet  of  plate-glass  is  placed  over  it, 
and  the  two  are  pressed  together  by  clamps  and  screws.  The  whole  is  then  exposed 
to  the  light  (the  Primary  to  be  copied  being  above  the  paper  on  which  the  copy  is 
to  be  made).  The  time  required  to  produce  a  copy  depends,  in  a  great  measure, 
upon  the  thickness  of  the  paper  on  which  the  Primary  is  made,  and  on  the  actinic 
quality  of  the  light ;  a  period  of  five  minutes  in  a  bright  sunshine,  or  one  hour  in  clear 
daylight,  is  generally  sufficient. 

Fourth  Operation. — Fixing  the  Photographic  Secondan/. 
"When  an  impression  has  been  thus  obtained,  it  is  necessary  that  the  undecomposed 
Salts  of  Silver  remaining  in  the  paper  be  removed. 
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For  this  purpose  the  Secondary  is  at  once  phxnged  into  water  and  well  waslied  on 
both  sides,  passing  a  camel's  hair  brush  over  every  part  of  it ;  it  is  then  phxnged  into 
a  sohition  of  Hyposulphite  of  Soda  (made  by  dissolving  two  or  three  ounces  of  the 
Hyposulphite  in  a  pint  of  water),  and  is  left  through  a  period  varying  from  half  au 
hour  to  an  hour.  It  is  then  removed,  and  washed  in  plain  water  several  times  ;  and 
running  water  is  allowed  to  pass  over  it  for  twenty-four  hours. 

The  sheets  are  then  placed  within  the  folds  of  drying  cloths,  till  nearly  dry,  and 
finally  between  sheets  of  blotting  paper. 

The  process  of  obtaining  a  Tertiary  from  a  Secondary  is  in  every  respect  the  same 
as  that  of  obtaining  a  Secondary  from  a  Primary. 

§  26.  Personal  EslahlisJmient. 

The  personal  establishment  during  the  j'ear  1863  has  consisted  of  James  Glaisher, 
Esq.,  F.R.S.,  Superintendent  of  the  Magnetical  and  Meteorological  Department,  and 
Mr.  Thomas  Downs,  Assistant. 

Three  or  four  computers  have  usually  been  attached  to  the  Department. 
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to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 
.Tanuary  5.  The  Vertical  Force  Magnet  was  received  from  Mr.  Simms,  it  was  susjiended  in  the  Librai-y  for  the  determination  of  its  time  of  vibration  in  the  horizontal 
plane,  and  placed  in  position  on  .Tanuary  .S  for  observation. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(vii) 


s 

t 

;ein 
hole 
cted 
ire. 

t 

;    in 
hole 
cted 
ire. 

a 

Readings 
of 

cein 
hole 
;cted 
ure. 

a 

;    in 
hole 
;cted 
ire. 

a 

Readings 
of 

•gH 
1^ 

Western 

i  ^  "  s 

0  "T^ 

Thermo- 
meters. 

•1^ 

C3    0 

Western 
Declina- 
tion. 

C    0 

ill! 

.a  a 

3  ^  S  -c 

i-t         t-i    ^ 

■•?  is 

C3  '0 

Thermo- 
meters. 

go 
Sec 

OS 

Declina- 
tion. 

if 

11 

W    bO    t>   §3 

^1 

a  0  -;  g 

Si  CO 

5g 

5| 

fR  s 

>% 

1 

1 

1^ 

% 

SsiSi 

S 

s^ 

sat><2 

^ 

L,  CO 

OS 

Jan.  6 

Jan.  6 

Jan.  7 

Jan.  7 

h       m 

0      1      It 

h       m 

h            lU 

]i       m 

0 

0 

b       m 

0       /       /; 

h         m 

ii   1.1 

h         m 

0 

0 

1 5.  46 

20.  49.  45 

12.     2 

••099 

22.  14 

20.  52.  5o 

19.  l5 

•1106 

16.54 

49.45 

12.  28 

•1095 

22.37 

51.45 

19.34 

•1110 

17. 14 

5i.  20 

12.  54 

•1097 

23.  19 

54.  i5 

19.45 

•I  107 

17.  33 

5i.  i5 

*** 

1 3.  19 

14.  5 

•1092 

•io8g 

23.36 

23.44 

56.  20 
55.  35 

20.      7 

20.  25 

•1 1 1 1 

•1107 

18.  iq 

48.30 

14.  22 

•1093 

23.  59 

56.  5o 

20.  5o 

•1099 

18.28 

49.    0 

1 5.    0 

•1092 

21.  21 

•1094 

18.55 

48.  i5 

i5.  22 

•1097 

23.    8 

•iio5 

19.  5i 

49.40 

i5.  3o 

•logS 

23.  24 

•nog 

21.34 

5o.    0 

15.49 

•1098 

23.37 

•1104 

22.  35 

22.36 

5o.  5o 
53.  45 

16.25 

•1096 

1 

23.  59 

•1 106 

I'J .  \o 

•1099 

1 

"^ 

22.  4q 

56.    0 

*»* 

1 

Jan.  8 

Jan.  8 

Jan.  8 

Jan.  8 

22.53 

54.    5 

18.23 

■I  106 

0.    0 

20.  56.  5o 

0.    0 

•1106 

(t) 

0.    0 

44-0 

23.  2  2 

52.  10 

ig-  7 

•1 101 

I.    3 

20.  56.  35 

0.    8 

•I  106 

2.  3o 

•oiggo 

I.    0 

45  •o 

23.59 

53.  20 

19.39 

•I  io3 

I.  21 

21.    0.40 

0.  17 

■1  lOI 

3.  3o 

•01967 

2.    0 

46  •o 

20.  3o 

•1097 

1.36 

21.    0.35 

0.  54 

•1 100 

4.  20 

•oi8g5 

3.    0 

47-2 

21.  23 

•1094 

2.    0 

20.  56.  45 

(t) 

5.3o 

•01860 

g.    0 

49 '9 

5o  ■■] 

21.37 

•1098 

2.  5q 

53.35 

1.  3g 

•1091 

5.5q 

•01857 

21.    0 

43^0 

44  •o 

21.58 

•1095 

3.22 

56.    0 

2.23 

•1 100 

8.    6 

•01737 

22.    2 

•1087 

3.34 

54.    5 

2.38 

•1107 

10.    4 

•01667 

22.    8 

•1095 

3.43 

58.  5o 

2.49 

•iio5 

10.  25 

•01690 

22.53 

•1093 

1 

4.     0 

46.35 

3.    6 

•I  106 

10.  41 

•oi685 

23.      I 

•1097 

t 

4.  II 

52.  35 

3.  20 

•1108 

11.38 

•01700 

23.  1 3 

•iog5 

4.45 

59.  3o 

3.  32 

•1 101 

13.55 

•0 1 800 

23.54 

•1096 

5.    0 

20.  57.  35 

3.38 

•1107 

14.  55 

•01807 

23.59 

•1097 

5.  23 
5.43 

21.    I.    0 

20.57.    5 

3.52 
4.    5 

•1076 
•1097 

17.45 

•01917 
•01977 

'9-    4 

Jan.  7 

Jan.  7 

Jan.  7 

5.54 

52.25 

4.  20 

•1107 

21.44 

•02o35 

0.    0 

20.  53.  20 

0.    0 

•1097 

0.    0 

45-5 

6.    8 

5i.  20 

4.39 

■1107 

23.  5g 

•o2o5o 

0.38 

54.  1 5 

***- 

I.    0 

46  'O 

6.  i5 

54.  20 

4.54 

•1102 

I.  II 

53.    0 

0.32 

•1101 

2.    0 

47-0 

6.39 

47.30 

5.  19 

•I  106 

2.    6 

53.35 

I.  II 

•1100 

3.    0 

47-5 

7.    2 

47.25 

5.27 

•1097 

2.53 

5o.  5o 

1.58 

•I  101 

6.    0 

49  "2 

7.  17 

44.    0 

5.35 

•I  101 

3.21 

52.  3o 

3.    9 

•1094 

9.    0 

48-7 

7.38 

23.35 

5.5o 

•logo 

4.13 

5o.  i5 

4.29 

•I  102 

12.    0 

46-5 

7.  5o 

3i.  10 

6.  II 

•1092 

5.    6 

49.    0 

5.17 

•1102 

21.    0 

43-0 

8.    I 

35.  40 

6.32 

•1071 

5.  5i 

49.40 

5.37 

•iio5 

22.    0 

43  'O 

*** 

6.53 

■1081 

6.28 

49.    0 

5.52 

•iio3 

23.     0 

43-5 

8.  22 

36.45 

7.27 

•1072 

8.    7 

5o.  5o 

6.    4 

•iio5 

8.44 

43.  20 

7-44 

•1097 

9.36 

49.  20 

6.58 

•1099 

9.    6 

45.35 

8.    7 

•1077 

9.54 

46.    0 

7.24 

•1102 

9.  20 

44.    5 

8.  18 

•1071 

10.  24 

48.  i5 

7.51 

•1099 

9-37 

45.    0 

8.38 

•1077 

10.39 

47.20 

8.38 

•1096 

10.    5 

3i.  40 

8.55 

•1077 

12.  22 

49.  10 

9.  12 

•1097 

10.    9 

26.  35 

8.58 

•1084 

13.17 

48.  i5 

q.  38 

•1093 

10.  18 

24.  3o 

9.  1 5 

•1078 

i3.  54 

48.55 

10.     8 

■1 102 

10.28 

33.    5 

9.  26 

•io83 

14.    4 

47.20 

10.  29 

•1097 

11.    2 

46.  45 

9.40 

•1077 

14.  i5 

47.55 

10.  42 

•1099 

**•* 

9.  5i 

•1075 

15.42 

43.45 

n.    8 

•logS 

12.39 

49.  lO 

10.    5 

•1063 

16.    9 

46.  1 5 

11.40 

•1100 

i3.    7 

47.  10 

10.  24 

■iog7 

16.32 

45.25 

13.28 

•1098 

13.42 

49.    5 

10.47 

•logi 

17.37 

49.  3o 

13.52 

•1100 

14.    3 

46.    5 

II.  12 

•io8g 

18.21 

5o.    0 

»*» 

14.  i3 
14.27 

•ni6 
•iii5 

14.  II 

14.47 

46.  20 
41.    0 

1 1.  21 

•iog3 

19.54 

48.45 

14.  5o 

•1 102 

i5.  22 

44.25 

12.35 

•iog3 

20.  55 

49.    5 

*** 

i5.3o 
17.45 

•1 100 
•1101 

15.36 
15.52 

44.  1 5 
47.25 

12.  5o 

•iog6 

Foi-  the  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  in 

creasing  forces. 
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Indications  of  the  Magnetometers 
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0  a 
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OJ 
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Jan.  1 1 

Jan.  1 2 

Jan.  12 

b      m 
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h        m 

22.54 

23.    5 
23.28 
23.53 

•1096 
•iio3 

•loqo 

•1084 

(t) 
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h        m 

0 

0 

h        m 

18.58 

19.55 

20.  23 
20.  3y 

0       /      " 
20.  5i.  55 

*** 

49.  3o 
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48.35 
54.    5 

li        m 

1 5.  3o 

16.  10 
16.  19 

16.  22 

17.  22 

•iio3 
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•I  llg 
•1  ii5 

•I  108 

h        m 
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0 

0 
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Jan.  12 
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•01780 
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21.  42 

5o.  20 

17.45 

•nil 

0.24 
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I.    0 

•iog5 

3.    2 

•01763 

3.    0 

44 '5 

45  •o 

22.    0 

5i.    0 

17.51 

•iio5 

0.  40 

5i.35 

I.  14 

•1094 

3.  29 

•01732 

9.    0 

46^5 

46  -2 

22.  10 

53.25 

18.    4 

•iii5 

0.  54 

55.    0 

1.49 

■I  loS 

3.53 

•01740 

21.    0 

47  "2 

48  •© 

-*** 
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I.  21 

53.  40 

2.    0 

•I  100 

4.  26 

•01700 

22.  39 

53.  3o 

18.53 

•II 16 

I.  5o 

55.  10 

2.2. 

•iii3 

4.43 

•01710 

*** 

19.21 

•I  io5 

2.     0 

53.  3o 

2.32 

•I  io3 

5.14 

•01665 

23.    7 

55.25 

19.  28 

•iio5 

2.3q 

5i.    0 

*** 

8.    0 

•01 563 

23.  22 

53.    0 

19.38 

•I  100 

3.    9 

51.45 

3.    8 

•I  1 15 

8.    8 

■01573 

23.43 

57.  3o 

*** 

3.  24 

49.  20 

3.34 

•1086 

8.  29 

■0l520 

23.  5i 

56.    0 

20.  18 

•1095 

3.37 

41.  25 

3.56 

•1116 

10.  57 

•oi5o6 

23.59 

59.  10 

20.  39 

•I  104 

3.49 

38.  20 

4.    8 

•I  114 

11.55 

•01470 

**» 

4.    9 

44.20 

4.  35 

•1078 

14.18 

•01490 

21.  10 

•1099 

4.  26 

41.    5 

5.    0 

•iii5 

14.47 

■01455 

21.35 

•I  102 

14.52 

24.  5o 

5.  II 

•1116 

16.    0 

■01470 

-*■** 

5.  i3 

41.  20 

5.2  1 

•1097 

16.47 

•01455 

22.    8 

•1095 

5.33 

30.35 

5.  3o 

•1094 

17.33 

•01470 

22.  24 

•1096 

5.45 

36.  20 

5.46 
6.    0 

•1114 
•1102 

i8.5i 
20.  25 

•01460 
•01460 

22.32: 
22.  5o 

•1091 
•1089 

6.  24 

48.    5 

6.    9 

•lOqS 

21.  27 

•01422 

*«* 

7.    5 

49.  1 5 

»*« 

23.     0 

•01405 

23.  25 

•1054 

7.23 

45.45 

6.46 

•I0q6 

23.  59 

•01420 
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7.29 
7.45 

47.30 
45.  35 
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23.59 

•1075 

7-    9 
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7.22 

•1094 

Jan.  1 3 

Jan.  1 3, 
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Jan.  i3 

8.  19 

51.35 

7.32 

•iio3 

0.    0 
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0.    0 

•1075 

0.    0 

•01420 

I.    0 

49-0 
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46.  3o 
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1.    8 
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•01450 

3.    0 

5o  •o 
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8.36 

46.  5o 

7-56 

•1096 

1.23 
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0.  i3 

•1078 

3.5i 

•01415 

9.    0 

49 '5 

5o  •o 

8.59 

47.25 

8.  i3 

•1141 

1.  52 

53.55 

0.  37 

•io85 

7.  12 

•01343 

21.    0 

45  ^5 

46  -0 

9-37 

46.  5o 

8.27 

•1108 

2.     9 

55.  10 

**-*■ 

9.42 

•01354 

22.    0 
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46-5 

10.  12 

44.30 

8.35 

•Iiii 

2.  40 
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•1092 
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46-5 
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47.    5 

8.41 
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•oi38o 

10.49 

45.    0 

8.5i 

•1106 

3.  19 

47.45 
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11.49 

•01403 

11.    2 

48.45 

9.    6 

■iii3 

4.  14 

48.30 

2.     1 

•I  io5 

i5.  18 

•01465 

II.  17 

49.    0 

9.  i5 

•1109 

4.  35 

5o.    5 

2.  34 

■loqo 

17-    9 

•01490 

11.35 

52.  55 

9-29 
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49-    5 

»»'» 

19.  i5 

■01540 

11.54 

5o.  i5 

10.  25 

•I  100 

5.  20 

49.  3o 

3.23 

•I  109 

20.  54 

•oi56o 

12.  23 

49.30 

10.  40 

•iio3 

6.43 

47.20 

-*-.v-* 

21.  i5 

•OI585 

12.39 

47.    0 

10.  54 

•1118 

7-    7 

49.30 

4.  19 

•I  106 

22.  27 

•01627 

i3.  38 

49.55 

u.  i3 

•1107 

7-34 

47.35 

*** 

23.  59 

•01642 

H-    9 

55.  3o 

II.  2q 

•1118 

7.45 

47.45 

5.47 

•II  10 

14.45 

49.  35 

11.55 

•I  1 16 

7.58 

46.  20 

5.54 

•1  107 

14.55 

5o.  5o 

12.  i3 

•I  109 

8.27 

46.40 

6.17 

•I  107 

1 

i5.    8 

49.  55 

*** 

8.52 

48.43 

6.  3o 

•I  1 10 

15.39 

51.45 

1 3.  II 

•I  104 

9.    9 

47.45 

7.23 

•I  100 

1 5.  53 

54.55 

*»» 

9.34 

48.  40 

7.34 

•I  104 

16.  41 

47.30 

14.    3 

•iio5 

9.48 

45.  10 

7-49 

•1099 

17.  10 

47.25 

14.  23 
•4-49 

•iii5 
•1108 

10.    3 
10.  28 

49.    5 
34.  5o 

7.57 

■I  101 

*** 

17.38 

5i.  10 

i5.    4: 

•1109 

11.    6 

47.50 

8.42 

•1  io5 

17-47 

48.  1 5 

*** 

1 5.    9 

•I  io5 

11.26 

43.30 

9-    I 

•1102 

The 

indications  are  take 

n  from  the  sheet 

3  of  the  Photographic  Record,  except  ^ 

vhere  an  as 

terisk  is  attached 

to  the  number,  in 

which  instances 

;liey  are  inferred  f 

•om  obscrvatiou 

5  made  with  the  telescope  in  the  anc 

;ient  mannc 

r.     The  Symbol 

***  denotes  that 

the  magnet  has 

Deen  generally  in  a 

state  of  agitation 

.     The  Symbol  [f)  denotes  tliat  the  re 

gister  has  f; 

died  between  the 

preceding  and  fol 

owing  readings. 

The  Symbol  ;  atta 

ched  to  a  time  c 

enotes  that  the  reading  will  a})ply  cc 

ually  well 

to  a  considerable 

range  of  time  ne 

ir  that  which  is 

recorded.     A  brace 

denotes  that  at 

this  time  the  curve  of  the  Vertical  Fo 

roe  was  dis 

located,  and  the  c 

itference  of  the  ni 

imbers  included 

>y  the  brace  shows 

the  amount  of  t 

le  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863, 
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parts  of  the  whole 
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u 
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V.  F.  uncorrected 
for  Temperature. 
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II 

0  § 
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Thermo- 
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parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 
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Jan.i3 

Jan.  14 

Jan.  14 

Jan.  14 
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8.27 

39.  40 

35.  40 

9-41 
10.  10 
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10.53 
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■1 106 
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•II28 

17.58 
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40.  5o 
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49.33 

14.41 
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•1108 

20.  25 
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i5.    8 

•logS 
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17.59 

•1 1 14 

16.  54 

52.  5o 

16.47 
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52.  5o 

17.31 

•1114 

23.59 

5o.  10 

19.  5o 

20.  2 
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21.42 

22.  5 

23.  ij 

23.51 
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•1081 

*»* 

•1098 
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•1  io5 
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•1099 
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22.28 
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5o.    0 
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54.  35 
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•01664 
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4.22 

43.  40 

3.3i 

•III2 
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46.35 
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•01480 

5.25 

43.  3o 

4.49 

•1118 

7.57 
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5.22 
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16.  36 

•oi555 

5.41 
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4.  55 

•III7 

8.59 

(■•oi35o 

5.  5i 

49.25 

7.    5 

•1109 

17.  26 

•01557 

5.58 

45.  35 
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6.  i3 

49.55 

7.32 
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6.37 
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•11 13 
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•01+60 

6.36 

48.50 
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21.10 

Voi563 

6.5o 
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5.37 

•1099 

17.59 

•oi566 

7.  12 

48.  55 
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•II25 
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•01600 
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45.40 

5.  55 
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INDICATIONS   OF   THE    MAGNETOMETERS 


Greenwich 
Mean  Solar  Time. 

Western 
Declina- 
tion. 

Greenwich 
Mean  Solar  Time. 

Horizontal  Force  in 
parts  of  the  whole 
II.  F.  uncorrected 
far  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Readings 

of 
Thermo- 
meters. 

Western 
Declina- 
tion. 

s 

1-2 
S!cc 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 
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Readings 

of 
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meters. 
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Jan.  i5 

Jan.  i5 

Jan.  1 5 

Jan.  16 
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0 

0 
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0        /       y/ 
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0 

0 

7.  II 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord, 

except  where  an  ast 

erisk  is  attached  to  the  number,  in  which  instances     i 

they  are  inferred  from  observations  made  with  the  telescope  in 

the  ancient  manne 

r.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  .Symbol  (f )  denotes  thf 

it  the  register  has  fa 

led  between  the  preceding  and  following  readings. 

The  Symbol ;  attached  to  a  time  denotes  tliat  the  reading  will  a] 

)ply  equally  well  to 

a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vei 

•tical  Force  was  disl 

ocated,  and  the  difierence  of  the  numbers  included     ' 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Obseuvatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  trom  the  sheets  ot  the  riiotographie  Kecoid,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (|)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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ually  well  to  a  considerable  range  of  time  near  that  which  is 
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by  the  brace  shows  the  amount  of  the  displacement. 
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Tlie  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
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For  tlic  Horizontal  and  Vertical  I'orccs,  increasing  readings  denote  increasing  forces. 
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The  indications  are  taken  i'rom  tli 

e  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  ob.sei 

rations  made  with  tlio  telescope  in  the  anci 

cnt  manner.     The  S3"mbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  oC  a 

gitation.    The  Symbol  {])  denotes  that  tiie  reg 

ister  has  failed  between  the  preceding  and  following  readings,     j 

The  Symbol  :  attached  to  r 

I  time  denotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerable  range  of  time  near  that  which  is     1 

recorded.  A  brace  denotes  t 

hat  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  dilference  of  the  numbers  included     | 

by  the  brace  snows  tlie  amo 

unt  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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AT  THE  Royal  Observatory,  Greenwich,  i\  the  Year  ]80:J. 
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For  tlie  Horizontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 

Feljin 

arv3''.  1''.  HoRizo 

NTAL  Force. — Just  before  tliis  time  a  displacement 

appears  on  the  Photograpliic  Shee 

to  the  amount  of  ©•oo4. 

cai 

sed,  it  is  supposot 

.  by  a  displacement  of  the  slit  in  front  of  the  gas  ligh 

t.     Therefore  all  reading-  this  year 

to  February  3''.  0''.  49'". 

req 

uii-c  increasing  by 

0-004  *"  roiluce  them  to  the  scries  beginning  at  i''  on 

this  day. 
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The 

indications  are  tak( 

in  from  the  sheets  of  the  Photographic  Record 

,  except " 

rt-here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  f 

•om  observations  made  with  the  telescope  in 

the  anci 

?nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a 

state  of  agitation.  The  Symbol  (|)  denotes  th 

It  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The   Symbol:    att; 

iched  to  a  time  denotes  that  the  reading  will 

apply  cq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace 

denotes  that  at  this  time  the  curve  of  the  Vci 

tical  Foi 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  show 

3  the  amount  of  the  displacement. 

AT  THE   ROTAL   OBSERVATORY,   GREENWICH,   IN   THE  YeAR   1863. 
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For  the  Horizontal  and  "Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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rce  was  disl 

ocated,  and  the  diiference  of  the  numbers  included 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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hey  are  inferred  from  observations  made  with  "the  telescope  in  the  anci 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

1 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

tally  well  to  a  considerable  range  of  time  near  that  which  is 

1 

-ecorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

•ce  was  dislocated,  and  the  difference  of  the  numbers  included 

1 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  ast 

erisk  is  attached  to  the  ni 
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they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  mannei 

.     The  Symbol  ***  den 

otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  fiii 

led  between  the  precedin 

g  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to 

a  con.siderable  range  of 

time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dish 

Dcated,  and  the  difference 

of  the  numbers  included 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  .ire  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diiference  of  the  numbers  included 

liy  the  brace  shows  tlie  amount  of  tlie  displsiceraent. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18C3. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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***  der 

otes  that  the  magnet  has 

been  generally  in  a  state  of  a 

gitation 

.     The  Symbol  (f)  denotes  that  the  re, 

jister  has  ft 

tiled  between  the 

precedi 

ag  and  following  readings. 

The  Symbol  ;  attaclied  to 

X  time  (. 

enotes  that  the  reading  will  apply  ec 

ually  well 
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range  ( 

)f  time  near  that  which  is 

recorded.     A  lirace  denotes 

that  at 

this  time  the  curve  of  the  Vertical  Fo 
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located,  and  the  c 

liifereuc 

e  of  the  numbers  included 

by  the  l)race  shows  the  anio 

uut  of  t 

le  displacement. 

AT  THE  Royal  Observatory,  GREEismicH,  in  the  Year  1863. 
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GuEENWicri  Observations,  1863. 
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Indications  of  the  Magnetometers 
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Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Temperature. 

-  .§ 
S3 
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Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Readings 

of 
Thermo- 
meters. 
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Mean  Solar  Time. 
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Horizontal  Force  in 
parts  of  the  whole 
II.  F.  uncorrected 
for  Temperature. 
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Vertical    Force    in 
parts  of  the  whole 
V.  F.   uncorrected 
for  Temperature. 
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46.55 

i3.  52 

•I  ii3 

12.  22 

40.  3o 

12.  22 

•1114 
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14.    0 
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•1117 

; 
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Tlie 

indications  are  taken  from  the  sheets  of  the  Photographic  Recorcl,  except  i 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (t)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

tally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  cnr%-e  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displ.acement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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indications  are  take 

n  from  the  sheets  of  the  Photographic  Record, 

except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  f 

rom  observations  made  with  the  telescope  in 

the  anc 

ient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

leen  generally  in  a 

state  of  agitation.    The  Symbol  (-f)  denotes  th 

it  the  rcg 

dster  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  atta 

ched  to  a  time  denotes  that  the  reading  will 

ipply  eqi 

lally  well  to  a  considerable  range  of  time  near  that  which  is 

■ccorded.    A  brace 

denotes  that  at  this  time  the  cnrve  of  tlic  Vei 

tical  Foi 

cc  was  dislocated,  and  the  difference  of  the  numbers  included 

jy  the  brace  sliows 

the  amount  of  the  displacement. 

AT  THE  Royal  Ob.servatory,  Greenwich,  in  the  Year  1863. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except 

where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an 
been  generally  in  a  state  of  agitation.     The  Symbol  ("f)  denotes  that  the  n 

3ient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

agister  has  ftiiled  between  the  preceding  and  following  readings. 

The   Symbol  :   attached  to  a  time  denotes  that  tlie  reading  will  apply  eq 

iially  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

•CO  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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Indications  of  the  Magnetometers 
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The 

indications 

are  taken  from  t 

le  sheet 

s  of  the  Photographic  Record,  except  t 

vhere  an  ast 

erisk  is 

attached 

to  the  number,  in  which  instances 

tliey  are  in 

ferred  from  obsc 

rvation; 

,  made  with  the  telescope  in  the  anc 

ient  raanne 

r.     The 

Symbol 

*-:?»  demotes  that  the  magnet  has 

been  gencrf 

illy  in  a  state  of  a 

gitation 

.    The  Symbol  (f )  denotes  that  the  reg 

ister  has  fa 

led  bet\ 

vecn  the 

preceding  and  following  readings. 

Tlie  Symbc 

3I  :  attached  to  a 

time  de 

notes  that  the  reading  will  apply  equ 

xlly  well  to 

a  consi 

[ierable  r 

ange  of  time  near  that  which  is 

recorded. 

A  brace  denotes 

that  at 

Ins  time  the  curve  of  the  Vertical  Fo 

rce  was  disi 

ocated, 

md  the  ( 

ifference  of  the  numbers  included 

by  the  brae 

e  shows  tlic  amo 

unt  of  t 

le  di,sphicement. 

AT   THE    EOYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1863. 
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For  the  Horizontal  and  Vertical  Forces,  inereasinp;  readinp;s  denote  increasing  forces. 
March  21.  The  case  surrounding  the  Vertical  Force  hox  was  removed,  and  the  supports  of  the  box  were  thoroughly  examined  on  tliis 
day.     During  tliis  examination,  an    alteration  in  the  jiosition  of  the  magnet  seems  to  have   occurred,  producing  a  decrease  in   the  scale 
reading  of  2'*''''^  or  3'*'*^,  or  of  o '003  or  0^004  parts  of  the  vi'hole  Vertical  Force. 
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The  indications  are  taken  from  the  sheets  of  the  Photogi-aphic  Record,  except  where  an  asterisk  is  attache 

1  to  the  nimiber,  in  which  instances  they  are  inferred  from 

ohservations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet 

las  been  generally  in  a  state  of  agitation.     The  S5^nbol  (f) 

denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attache 

d  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  tliat  at  this  time  the  cur\ 

'e  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

March  21.^  The  photographic  cylinder,  around  which  the  paper  is  wrapped  for  recording  the  Horizontal 

Foree  and  Declination  traces,  was  stopped  from  14". 36"' 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  tlie  slieets  of  the  Photoc;raphic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  Avhich  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  tlie  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
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AT  THE   EOYAL   OBSERVATORY,    GREENWICH,    IN  THE  YeAR   1863. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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ndicatior.s  are  taken  I'rom  the  sheets 

of  the  Ph 

otographic  Eecord,  except  m 

•here  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observation 

3  made  wi 

th  the  telescope  in  the  ancic 

?nt  manner 

.     The  Symbol  ***  denotes  that  the  magnet  has 

)een  generally  in  a  state  of  agitation 

.    TheSy 

mbol  ( j)  denotes  that  the  rej 

jister  has  fa 

iled  between  the  preceding  and  following  readings. 

rhe  Symbol  '.  attached  to  a  time  dc 

motes  tha 

;  the  reading  will  apply  ec 

ually  well 

to  a  considerable  range  of  time  near  that  which  is 

] 

•ecorded.     A  brace  denotes  that  at 

his  time  t 

lie  curve  of  the  Vertical  Foi 

•ce  was  disl 

oeated,  and  the  diilerenceof  the  numbers  included 

■ 

ly  the  brace  shows  the  amount  of  tl 

10  displace 

mcnt. 

AT   THE   FtOYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR    ]S63. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  reading?  denote  increasing  forces. 
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The  1 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  wl 

lere  an  asterisk  is  att 

ached  to  the  number,  in  which  instances 

1 

hey  are  inferred  from  oljservations  made  with  the  telescope  in  the  ancie 

nt  manner.     The  S3 

fmbol  ***  denotes  that  the  magnet  has 

1 

)een  generally  in  a  state  of  agitation.    The  Symbol  (|)  denotes  that  the  reg 

ister  has  failed  betwe 

en  the  preceding  and  following  readings. 

riie  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considc 

>rable  range  of  time  near  that  which  is 

3 

'ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vei'tical  For 

ce  was  dislocated,  ani 

1  the  difference  of  the  numbers  included 

1 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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zontal  and  Vertical  Forces,  increasing 

readings  denote  increasing  forces. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except 

where  an  as 

terisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an 

cient  niann 

er.     The  Symbc 

1  ***  denotes  that  the  magnet  has 

been  ojenerally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  re< 

;ister  has  fa 

iled  between  the 

preceding  and  following  readings. 

The   Symbol  ;  attached  to  a  time  denotes  that  tlie  reading  will  apply  eqi 

ally  well  ti. 

)  a  considerable  ] 

•ange  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dis 

ocated,  and  the  c 

ifference  of  the  numbers  included 

by  the  brace  shows  tlie  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG3. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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they  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  lias 
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by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  tn  the  Year  1863. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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18.37 

Il33 

0.  16 

54.    0 

0.  43 

•1128 

4.  11 

•01660 

9.    0 

54  ^4  53  "o 

18.44 

1  i3i 

0.  38 

53.35 

0.  5o 

•1126 

4.47 

•01607 

21.    0 

45  •S  46  -8 

19.23 

1128 

(t) 

1.    0 

•1128 

5.58 

•oi566 

20.    7 

1 1 15 

I.    0 

53.  49* 

1.23 

•1111 

9-47 

•oi53o 

20.  i3 

1111 

3.    0 

5o.  25* 

1.  39 

•I  129 

12.  24 

•oi58o 

20.32 

1107 

9.    0 

35.  24* 

1.44 

•1.34 
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20.  41 

iio3 

21.    0 

46.    8* 

1.53 

•1128 

17.  i5 

•01775 

20.  57 

1116 

(t) 

17.42 

•01780 

21.  26 

•1122 

For  the  lloiizo 

ntal  and  Vertical  Forces,  increasing  readings  denote  increasing  foi^ces. 

* 

Ap 

ril  00.  After  0^. 

38™.  the  photographic  trace  for  the  Declination  Magnet  was  too  fuiut  for 

use. 

Gkeejjwicu  Ouseevations,  18G3. 
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Indications  of  the  Magnetometkrs 
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Declina- 
tion. 
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0.  01 
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1.  27 
I. 41 
1.53 

2.  20 
2.  39 
3.54 
5.  3 
5.5i 
6.52 
7.  16 
7.35 
7.45 


17 
28 

57 

56 

6 

27 

3o 

9.39 

10.    o 

10.    7 

10.  22 

10.32 

10.  48 

10.  54 

11.  10 
11.33 

11.  59 

12.  i5 
12.  42 

16.  54 
17.31 


20.  44.  40 
45.35 

47.  10 
46.35 

48.  o 

48.  20 

49.  5 

50.  o 


20.  5o.  o 
5i.  40 
5o.  55 
51.25 
5o.  3o 
5o.  20 
49.  25 
47.55 
47.20 
45.  5 
45.  10 
42.  5o 
42.40 

39.  40 
3g.  2>h 

41.  10 

40.  5 

40.  25 

42.  o 

42.  o 
44.  55 

44.  55 
42.30 

41.  55 
35.  10 
38.30 
39.  3o 
37.55 

39.  o 

42.  40 

43.  o 

41.  5 

43.  o 

40.  5 
41.40 

(t) 

42.  5o 

45.  5 


May  1 

h        ni 

17.38 
17.45 

18.  29: 
18.56 

19.  i3 

19.  24 
19.45 

20.  10 
20.  43 

20.  53 

21.  6 

21.  18 

22.  7 
22.  16 
22.  3o 

22.  53 

23.  5q 


May  2 
o.    o 
o.    5 
o.  3o 
o.  42 

0.  56 

1.  4 
1.  25 

1.  45 

2.  O 
2.  22 

2.  37 

3.  3 

3.  29 
3.46 

4.  8 
4.  23 

4.  3o 

5.  3o 
5.45 
6.23 
6.3S 
6.52 
7.13 
7-35: 
8.  3 
8.  24 


fa  2  0  y 

■r:  "  c  c- 
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•1141 
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•11+2 
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•1143 
•1 140 
•1148 
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•1  i5o 
•1 141 
■I  142 
•1144 
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•1134 
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•1  i3o 
•ii3i 
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May  2 

0.  o 

1.  25 
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■01840 
■01817 
•01640 
•01460 
■oi5o5 
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■01440 
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•01820 
•01840 
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O  a 


May  2 
1.    o 
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Readings 
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Thermo- 
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.  ■  c 
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53 
56 

60  '7 
53  •o 


53^0 
56  •o 
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53-0 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  niunher,  in  which  instances  they  are  inferred  from 
observations  made  with  the  telescope  in  the  .incient  manner.  The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

May  2.  The  Declination  and  IIorizontal-Forcc  cylinder  was  stopped  from  t2^.  4(1'".  till  after  16". 


AT  THE  Royal  Observatouy,  Greenwich,  in  the  Year  1863. 
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1108 
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41.  10 
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18.58 
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16.39 
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1.52 

49.35 

1.28 
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41.    5 
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•I  123 

2.    1 
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1.46 
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3.    8 

•01837 

21.    0   58^1  57 -5 

19.40 

40.  10 

17.27 

•II18 

2.  25 
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2.    0 

1128 

4.13 

•01767 

20.  21 

41.40 
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•II16 
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49.  3o 
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6.17 
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20.55 
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0.    0 

57  •g'57  •s 

5.26 

45.  35 

4.20 

•1141 

10.  18 

•0l520 

0.    6 

20.  5o.  10 

0.    7 

•1118 

2.    0 

■01695 

1.    0 

5g  -oiSS  -J 

5.  35 

40.    5 

4.  3 1 

•1140 

1 5.    9 

•01846 

1.    7 

5o.  35 

1.58 

•1134 

2.33 

•016S7 

2.    0 

60  -5  60  'o 

6.    6 

45.  1 5 

5.     I 

•1123 

i5.  41 ; 

•01823 

2.  20 

47.55 

2.  22 

•I  I  32 

4.    0 

•01543 

3.    0 

61  ■g|6i  -5 

7.22 

45.  10 

5.  3o 

•1124 

16.    8 

•01863 

2.  3o 

48.  10 

2.37 

•I  104 

7.31 

•01373 

6.    0 

65  '0162  "o 

7.51 

45.40 

5.55 

•1 135 

21.19 

•01790 

3.  35 

46.  25 

3.    8 

•II2S 

10.  3o 

•oi56o 

g.    0 

64^261  "5 

8.  40 

43.40 

6.    7 

•ii35 

22.  27 

•01790 

4.15 

46.  1 5 

3.  23 

•I  i33 

14.  3o: 

•01498 

12.    0 

62  •o!6o  •g 

9.15 

44.    0 

6.  II 

•1137 

23.  59 

•01740 

4.38 

44.55 

3.35 

•1134 

18.  o3i 

•01  700 

18.    0 

58  "3  57  •o 

9.  26 

41.  i5 

6.38 

•ii35 

4.45 

45.  10 

4.22 

•I  142 

20.  40 

•01787 

21.0 

57  •o 

56^8 

9.40 

4.-25 

6.56 

•1139 

5.    3 

44.30 

4.41 

•ii38 

22.    8 

•01795 

22.    0 

57^3 

57^1 

10.    0 

44.  1 5 

7.  II 

•1134 

5.  5i 

45.    0 

6.  34 

•1.43 

20.  59 

■01 763 

23.    0 

57  •s 

577 

10.  22 

39.  55 

7.  3o 

•ii38 

6.  14 

45.45 

6.  3q 

•1145 

10.  36 

3g.    0 

7-59 

•I  i3o 

6.42 

45.  20 

6.  5o 

•I  109 

10.39 

40.  25 

8.  19 

•ll32 

6.59 

46.25 

7.12 

•1142 

10.47 

40.    0 

8.34 

•1128 

7.23 

45.  35 

7.28 

•  1  1 3q 

1 1.    I 

42.  20 

9.  18 
9.  36 

•I  i3o 
•1124 

8.  i3 

8.44 

46.55 
45.  35 

7.52 
8.    0 

•ii38 
•I  140 

II.  5g 

44.45 

10.    7 

•1 136 

10.  39 

46.    5 

8.  i3 

•I  i33 

12.  23 

42.35 

10.  25 
10.  38 

•1126 
■1129 

11.48 

12.  52 

45.  10 
45.    0 

8.28 
9.  14 

•ii36 
•I  i3i 

i3.  10 

44.25 

10.42 

•1128 

12.58 

44.15 

9.  53 

•11,34 

i3.  22 

43.      0 

10.  58 

•I  i3o 

14.43 

44-  ^0 

10.  35 

■I  i3i 

13.52 

43.  1 5 

II.  10 

•1127 

16.    0 

40.  35 

10.  5 1 

•Il32 

.4.    6 

44.  55 

11.28 

•1127 

19.  22 

39.  40 

11.41 

■il3o 

14.40 

44.45 

11.58 

•I  i3i 

19.37 

40.  1 5 

*-3;-s> 

i5.    5 

57.  20 

12.  12 

■ii3o 

19.48 

39.  35 

15.24 

•1129 

15.47 

40.  10 

12.  29 
12.  40 

•ll32 

•I  i3o 

20.    5 
21.5 

40.45 
41.  55 

16.    2 

17.46 

•li3i 
•1128 

16.  40 

39.25 

i3.    7 

■1134 

21.  5o 

46.    0 

18.53 

•I  123 

16.52 

40.  3o 

i3.  34 

•1129 

21.58 

45.  55 

20.  20 

•I  123 

17.  20 

38.35 

i3.  38 

•I  i3i 

22.  3o 

48.55 

20.  52 

•iiiS 

18.  40 

39.    0 

i3.  46 

•112S 

23.  5o 

5i.  55 

21.0 

•I  120 

18.45 

39.  5o 

14.    0 

•1132 

20.  59 

5i.  5o 

21.  56 

•i!o5 

18.52 

39.    5 

14.15 

•I  134 

23.  19 

•I  I  10 

19.  i5 

39.  3o 

14.  53 

•ii33 

23.  5g 

•I  1 15 

19.  26 
'9-44 

40.  20 
39.35 

i5.  28 

•i>46 
•I  i33 

1 

15.52 

May  7 

May  7 

May  7 

]\'Iay  7 

20.    0 

41.    0 

16.  i3 

•1 135 

0.    0 

20.  5i.  5o 

0.    0 

•I  1 15 

0.    0 

•01763 

0.    0 

58^0 

58-3 

20.    7 

40.  2  5 

16.  20 

■1 133 

0.  i5 

52.  10 

0.  19 

•I  I  i3 

1.  14 

•01660 

1.    0 

58  •7:59  •o 

20. 46 

42.  0 

16.  45 

■ii3i 

0.  39 

54.  i5 

0.  45 

•1124 

2.  39 

•01626 

2.    0 

59  -3  59  •g 

20.  52 

42.  55 

16.52 

■ii33 

I.    2 

54.    0 

0.  57 

•I  122 

4.  5o 

•oi5oo 

3.    0 

60  •o;6o  8 

21.38 

44.45 

17.  14 

•I  i3o 

I.  12 

54.  35 

I.    6 

•1 123 

8.37 

•01423 

g.    0 

60  'O 

61  'O 

22.  22 

47.35 

*** 

2.    6 

54.    0 

I.  14 

•I  12S 

1 1.  22 

•01460 

21.    0 

52  -3 

52-0 

23.    5 

49.25 

18.  53 

•II25 

2.  40 

52.  10 

1.  25 

•I  129 

i5.    5 

•01723 

23.  22 

5o.  40 

**■* 

3.  25 

5i.  10 

I.  32 

•I  i3i 

18.23 

•01595 

23.57 

51.55 
(t) 

20.  12 

20.  5 1 

21.  17 
21.27 

22.  20 

22.  57 

23.  6 
23.  16 

23.32 

•I  122 
•III7 
•1114 
■1116 
•11  I  2 
•I  I  12 
•1109 
•III2 
•I1I2 

4.  20 

5.  7 
5.56 
6.53 
7.21 

7.59 
8.23 
8.38 

49.    0 

(t) 
48.    0 
44.40 
44.40 
46.    5 

45.  10 

46.  25 

46.    5 

2.      0 

2.  16 

2.57 

3.  i5 
3.24 
3.07 

3.  53 

4.  8 

4.  25 

-1117 
■1116 

•1127 
•1126 

•1123 

•II26 
•1127 

•  1  1 35 
•I  i33 

(t) 

18.26 
19.  19 
ig.  26 
21.  3o 

21.  3i 

22.  45 

23.  59 

•01567 
•01596 
•oi58o 
•01 565 
•01020 
•oi53S 
•oi525 

The  in 

dications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asteri 

sk  is  attache 

1  to  the  number,  in 

which  in 

stances  they  are  inferred  from 

oh 

servations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  '«**  denotes  tha 

t  the  magnet 

las  been  geuerally  i 

1  a  state  c 

f  agitation.     The  Symbol  (f) 

de 

notes  that  the  register  has  failed  between  the  preceding  and  following  readings.     The  Sy 

mbol  :  attach 

cd  to  a  time  denotes 

that  the  i 

eading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denoteslhat  at  this  t 

ime  the  curvi 

•  of  the  Vertical  Fo 

■ce  was  di 

slocatcd,  and  the  difference  of 

th 

c  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

May  7.  The  motion  of  the  Declination  and  Horizontal-Force  cj 

Under  was  in 

ipeded  from  4''.  25'" 

•  to  5I'.  f 

i^ 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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Western 
Declina- 
tion. 


May  7 

h    In 

g.  i6 

9.53 

9.59 

10.  12 

10.  35 

n.54 

13.44 

1 5.  40 

16.  i5 
16.  59 
17.37 

19.  10 
ig.  25 

20.  10 
20.  59 

31.  4 

22.  18 
23.45 

J23.  5i 
23.59 


20.  46.  25 
46.  o 
46.  35 
46.  5 

44.  i5 

45.  40 

44.40 

**» 

46.  10 

43.  5o 

47.  5 

44.  3o 

40.  25 

41.  o 
39.  5 
39.  45 
38.  5o 
45.35 
5i.  o 
52.  5 
5i.  i5 


Miiy  8 
o.  o 
o.  i5 


24 
43 
16 

25 

33 

39 

53 

I 

8 

23 


o, 

o, 

2 
2, 
2. 
2, 
2, 

3, 
3. 
3, 
3.58 
3.43 
3.57 
4.  i3 
4.  17 

4.  20 

5.  16 

6.  5 


20.  5i.  1 5 
52.  5o 

52.  10 

53.  10 
5o.  55 
5i.  3o 
5i.  o 
51.40 
5i.  20 
53.  o 
52.  10 
52.  35 
5o.  55 
52.  5 
5i.  o 
5o.  3o 
5i.  20 
5o.  5o 
5o.  25 
5i.  5 


P_3     ^-l  S  I 


Miiy  7 

h      *    in 

5.    9 

5.  20 
5.5i 

6.  7 

6.44 

7.  8 

7-47 

7.  55 

8.  2 
8.32 

8.  5S 

9.  20 
10.    o 

10.  21 

1 1.  i5 
1 1.  43 
I  2.  33 
14.42 
14.57 
i5.  7 
15.58 

16.  53 

17.  20 


M£fat-< 


•I  146 
•ii38 
•ii33 

•I  137 

**«■ 

■ii36 
■  1 1 40 
•1  i3o 
•ii3i 
•1128 
•1 126 
•1128 
•1124 

•1  125 

•1 129 
•1 123 

•I  I  24 

•I  122 
•1  126 
•1128 
•1127 

■I  i3o 

•1127 

■I  l32 


a 


18.58 

■ii35 

20.  17 

•I  l3i 

21.    7 

•1124 

21.  22 

•1124 

21.47 

•1118 

22.    7 

•1116 

22.38 

■1 1 10 

23.    5 

•II 12 

23.  22 

•I  1 10 

23.45 

•1112 

23.48 

•I  1 14 

23.59 

•I  1 14 

May  8 

May  8 

0.    0 

•1114 

0.    0 

0.49 

•1 122 

1.    8 

(t) 

I.  10 

I.    0 

•I  127* 

2.  22 

1.28 

•1128 

4.27 

1.  ao 

•ll32 

7.  20 

2.41 

•iioo 

7.58 

2.47 

■ii58 

10.  11 

2.58 

•ii58 

11.47 

3.    2 

•1166 

12.    3 

3.  14 

•I  17c 

12.  18 

3.43 

•1 152 

12.33 

3.53 

•ii58 

12.58 

4.    5 

•ii56 

14.,^^: 

4.  19 

•ii56 

1 5.  40 

4.  53 

•1171 

18.56 

5.  12 

•1176 

19.53 

5.34 
5.53 

•1170 
•1174 

21.56 

6.    0 

•1170 

22.  07 

For  the  Horizontal  and  Vertical  Foi'ccs,  increasing  readings  denote  increasing  forces 


flxxviii) 


Indications  of  the  Magnetometers 


6 

•2  -3  "S  a; 

c 

Readings 

0 

c 

•"0  £  <,; 

<u 

a  a;  -a    .              .       1 

Keadinns 

Is 

Western 
Declina- 

u 

g  °      g 

■op 

IS. 

0  .fc.    CX' 

fe  0  g  s 

^  a 

of 
Thermo- 
meters. 

S 

ai'Ii 

Western 
Declina- 

§1 

S 
|1 

of  ' 
Thermo- 
meters. 

pi    u     ^  X> 
W   M3    r"  6C 

OS  OS 

p4  •^ 

^  r 

tion. 

1 

tion. 

1 

0  g 

OS 

OS 

May  8 

May  8 

May  9 

May  g 

h       m 

0       1     II 

h          m 

!i         m 

h        m 

0 

0 

h         m 

0       /       " 

h       Tn 

b       m 

h        m 

0 

0 

18.34 

20.  41.  5o 

17.46 

•II21 

15.37 

20.  43.    0 

10.  19 

•1126 

18.39 

44.     5 

18.   0 

•1122 

1 5.  45 

43.  5o 

11.     7 

•1128 

18.43 

41.  55 

18.    6 

•II18 

16.  16 

42.  10 

I  1.   16 

•1  I2g 

18.47 

44.30 

*»* 

17.44 

42.  10 

11.56 

•1125 

18.52 

43.    5 

1S.35 

•III9 

17.  5i 
17.58 

40.  45 
42.    0 

i3.  52 

•1126 

ig.  33 

43.    0 

18. 58 

•II24 

18.  12 

39.    0 

14.    8 

•1127 

19.48 

41.  10 

*** 

19.45 

*** 
•1118 

18.  3o 
18.36 

43.  45 
40.    0 

14.  16 

14.40 

•1126 
•ii2g 

20.    0 

42.  20 

20.    4 

•II18 

18.  45 

44.25 

*** 

20.  10 

40.40 

20.  43 

•mo 

19.    5 
ig.  i5 

42.  25 
42.  5o 

1 5.  46 

16.  10 

•ii2g 
•1 126 

21.    0 

43.45 

21.    0 

•1117 

20.  22 

41.45 

16.52 

•ii3o 

21.  17 

47.35 

21.    4 

•I  107 

20.  3o 

40.    0 

18.  i5 

•1128 

21.  22 

44.55 

*** 

21.  10 
21.  i5 

•1116 

•I  107 

20.  46 

21.  1 

42.  5o 
43.00 

18.  28 
19.27 

•ii3i 
•1127 

22.32 

47.    0 

***■ 

21.  16 

42.55 

19.45 

•1128 

22.  35 

48.35 

21.  46 

•I  104 

21.  5i 

44.40 

20.  45 

•I  125 

23.      I 

48.  10 

21.  57 

•I  io5 

22.23 

45.  10 

21.    8 

•I  121 

20.  40 

49.45 

22.  i5 

•I  102 

22.47 

47.50 

21.43 

•I  I  iq 

23.53 

49.  10 

22.  20 

•I  io5 

23.    0 

47.40 

(t)" 

23.  5g 

49-4° 

22.28 
22.42 

23.  23 

23.28 

23.  41 

•I  102 

•IIOI 

•1106 
'I  io5 

23.  10 
23.  20 

23.  24 
23.  59 

48.  25 
48.  20 
49-    0 
49-    0 

23.45 
23.  Sg 

•1116 
•1118 

"  1 1 1 0 

(t) 

May  10 

May  1 0 

May  10 

Jlay  10 

0.       0 

20.49.    0 
48.35 

0.    0 

•I  1 18 

0.  0 

"OI  85o 

g.    0 
21.    0 

60  ^4 
54-0 

60  *o 

May  9 

May  9 

May  9 

May  9 

I.    3 

0.  21 

•II21 

1. 53 

■01780 

53  *i 

0.    0 

20.  49.  40 

(t) 

0.    0 

•oi583 

I.    0 

56  ^7 

56^8 

1.37 

49.25 

0.32 

•II20 

5.  3o 

•01720 

0.34 

5o.  3o 

0.27 

•1108 

I. 41 

•01540 

3.    0 

59^6 

60  -o 

1.53 

48.  20 

0.  5/ 

•1121 

8.  5i 

•oi63o 

0.44 

49.25 

0.47 

•1118 

3.  19 

•01397 

9.    0 

63^5 

61  •g 

2.    0 

48.50 

i.3i 

•II28 

10.  25 

■oi6i3 

I.    2 

49.  10 

I.    0 

•I  112 

3.  57 

•01420 

22.  45 

56-5 

56  •o 

2.42 

48.    5 

1.48 

•II24 

12.    3 

•oi65o 

I.  i3 

5o.    0 

I.    4 

•1119 

6.34 

•01440 

4.  12 

48.    5 

2.  21 

■Ilol 

17.    0 

•01857 

1.44 

49.  10 

1.  3o 

•1124 

10.    9 

•01390 

4.  52 

46.55 

2.38 

•1  I2g 

21.  ig 

•01720 

I.  53 

4q.  5o 

1.40 

•1124 

12.  i5 

•01470 

5.    6 

47.    0 

3.48 

■1 134 

23.  59 

•01750 

2.    8 

48.55 

2.    0 

"I  i3i 

18.  58 

•01820 

6.  39 

44.40 

4.    0 

•iio3 

2.  3o 

49.    5 

2.33 

•1102 

20.  25 

•01844 

7.    5 

45.    0 

4.37 

•I  140 

3.3,3, 

47.20 

2.56 

•u36 

22.  45 

•01814 

8.    2 

44.50 

4.48 

•1137 

4.34 

46.  55 

3.    8 

•1143 

23.  59 

•oi85o 

8.  28 

46.    0 

5.    8 

•1140 

5.  i3 

44.20 

3.  22 

•ii36 

8.58 

44.35 

5.3i 

•1139 

5.3o 

44.25 

3.35 

•Ii38 

g.    0 

46.    5 

5.47 

•1144 

5.39 

43.35 

3.48 

•ii33 

9.  52 

46.  10 

6.35 

•I  143 

5.46 

44.  10 

4.    8 

•1134 

9.58 

46.  40 

6.43 

•1144 

5.58 

43.40 

4.22 

•ii36 

10.  23 

45.35 

7.    8 

•1142 

7.  20 

45.    0 

4.28 

•I  134 

12.43 

45.  40 

7.58 

•1141 

8.33 

45.25 

4.54 

•ii36 

i3.    0 

45.  5o 

8.    g 

•1144 

9-  «7 

46.  35 

5.    5 

•1134 

i3.  II 

44.  3o 

8.46 

•Il3q 

9.59 

45.    0 

5.23 

•I  139 

i3.  24 

'44.  1 5 

g.    0 

•Il38 

10.  12 

45.  3o 

5.39 

•ii36 

13.33 

45.    0 

g.45 

■1106 

10.35 

44.35 

5.5o 

•ii38 

14.    4 

44.  5o 

10.  26: 

•U3q 

II.  27 

45.25 

6.  24 

•I  l3q 

14.  3o 

43.50 

II.    7 

•Il33 

12.  l3 

43.  55 

7.    0 

•Il35 

14.39 

44.  10 

II.  2g 

•ii36 

i3.    8 

44.50 

7.20 

•ii36 

i5.    9 

43.    0 

11.44 

•ii33 

14.  35 

44.    5 

7.5i 

•Il32 

16.  22 

42.40 

12.  17 

•ii36 

14.43 

45.    0 

8.40 

•1128 

17.    8 

41.  20 

12.  25 

•ii35 

i5.    0 

43.  10 

9.    I 

•1129 

17.25 

41.  35 

1 3.    0 

•ii36 

i5.  24 

44.40 

10.    I 

•1128 

18.    I 

41.    0 

i3.  i5 

•I  134 

The 

ndications  are  taken  from  tl 

16  sheets  of  the  Photographic  Record,  except  y 

rhere  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

;liey  are  inferred  from  obse 

rvations  made  with  the  telescope  in  the  anc 

ient  manner.     The  Symbol 

***  del 

otes  that  the  magnet  has 

seen  generally  in  a  state  of  a 

gitation.     The  Symbol  (f)  denotes  that  the  re 

gister  has  failed  between  the 

precedi 

ag  and  following  readings. 

The  Symbol  :  attached  to  , 

I  time  denotes  that  the  readin;;  will  apply  ec 

ually  well  to  a  considerable 

range  c 

)f  time  near  that  which  is 

recorded.     A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  t 

itlerenc 

sof  the  numbers  included 

ly  the  lirace  shows  the  amo 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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For  the  Horii 

-ontal  f\;:.l 

Vertica 

il  Forces,  ir 

icreasing 
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creasing  forces. 

• 

(Ixxx) 


Indications  of  the  Magnetometers 


•g'H 

■Western 
Declina- 
tion. 

1=5 

Horizontal  Force  in 
parts  of  the  whole 
11.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Vertical   Force   in 
parts  of  the  whole 
V.F.  uncorrected 
for  Temperature. 

B 

oj  CO 

Readings 

of 
Thermo- 
meters. 

6 

& 
<5 

Western 
Declina- 
tion. 

Greenwich 
Mean  Solar  Time. 

Horizontal  Force  in 

parts  of  the  whole  1 
H.  F.  uncorrected  | 
for  Temperature,     j 

-=  'Si 

3 

Vertical  Force    in 
parts  of  tlie  whole 
V.  V.  uncorrected 
for  Temperature. 

6 
11 

Readings 

of 
Thermo- 
meters. 

53  fco 

May  1 2 

May  1 2 

May  1 2 

May  I  2 

h          ra 

0        i      II 

h           m 

Ii        ni 

h       m 

0 

0 

U        111 

0         ;         ;/ 

h         m 

h        m 

b       m 

0 

0 

5.  22 

20.  48.  45 

6.55 

•II37 

19.  55 

20.  45.    5 

23.  5g 

logS 

5.  34 

47.  20 

7.10 

•I139 

20.  14 

44.  1 5 

6.    7 

47.30 

7-  19 

•I  i36 

20.  22 

42.  3o 

6.  i5 

46.  40 

7.38 

•1137 

20.28 

43.45 

6.  18 

47.45 

7-47 

■1141 

21. 3i: 

45.  20 

6.3o 

47.35 

7.  55 

■1137 

*** 

6.  5i 

46.25 

8.    0 

•1142 

22. 18 

49.  20 

7.i5 

47.    5 

8.  II 

■ii38 

»** 

7.51 

46.  3o 

8.  23 

•1142 

22.  56 

53.  5o 

8.    4 

45.    0 

8.49 

•n.33 

23.  3o 

54.  10 

8.26 
8.46 
8.59 

44.40 

9.    8 
9.36 

9-47 

•Il32 

•ii3i 
■II35 

23.  59 

56.  5o 

41  •  u 

39.    5 

May  1 3 

May  1 3 

May  1 3 

Mayi3 

9-    I 

41.00 

10.  1 1 

•ii36 

0.    0 

20.  56.  5o 

0.    0 

1095 

0.    0 

•01210 

0.    0 

60  '0 

57^3 

9-  '9 

43.  10 

10.  32 

•il3o 

0.    7 

57.  20 

0.    4 

iog6 

0.  3o 

•01220 

I.    0 

60 -b 

58^8 

9.33 

42.  3o 

10.47 

•  1 1 3o 

0.  37 

53.35 

0.  16 

1 107 

1.55 

•01283 

2.     0 

61  ^7 

5g  -2 

9-47 

44.  20 

10.55 

•ii33 

0.  55 

52.  25 

0.  3o 

1 107 

2.24 

•01280 

0.     0 

62-1 

5g-6 

10.  i5 

45.  10 

II.    4 

I  I  JO 

I.    0 

53.  1 5 

0.  40 

II02 

3.  45 

•oi36o 

6.    0 

63^1 

60  "I 

10.  45 

44.    5 

II.     q 

•I  i3o 

i.Sj 

53.35 

0.  52 

1 104 

4.  35 

•01370 

9.    0   62  -6 

60  'Z 

to.  59 

45.  10 

II.  18 

•I  134 

2.25 

5i.    5 

I.    I 

I  log 

5.38 

•01440 

12.    0    60  •g 

58  •o 

11.43 

45.    0 

-:^#* 

2.38 

5 1.  40 

1.45 

1126 

8.14 

•01448 

18.    0  |56  •g 

55  "J 

11.54 

45.  35 

II.  57 

•1134 

2.  55 

5o.  25 

2.    0 

I  120 

8.34 

•01430 

21.    0 

55  •o 

54^5 

12.    9 

43.45 

12.  i5 

•I  l32 

3.  42 

49.55 

2.  36 

1119 

8.53 

•01426 

22.    0 

55^7 

55  •o 

12.31 

44.  3o 

12.38 

•I  140 

4.  16 

47.55 

2.55 

1129 

g.  10 

•01340 

23.    0 

56^1 

55-8 

.2.46 

43.  25 

12.53 

■110+ 

4.39 

48.40 

3.    6 

1125 

g.  20 

•01 365 

12.58 

42.    0 

i3.  24 

•II02 

5.    5 

45.    5 

3.22 

1  i3i 

9.  27 

•oi35o 

13.22 

5o.  55 

1 3.  2i!> 

•I  108 

5.  1 5 

44.  35 

3.36 

ii3i 

9- 37 

•oi36o  1 

13.54 

38.40 

13.44 

•II37 

5.23 

40.    0 

3.53 

1 139 

9.48 

•oi35o 

14.    3 

40.  20 

13.59 

•II28 

5.32 

42.    0 

4.37 

1123 

10.    I 

•01367 

14.    7 

39.    5 

14.    7 

•1129 

5.44 

40.  55 

5.    8 

Ii36 

10.  27 

•01364 

14.  14 

40.    5 

14.21 

•II23 

5.56 

42.  55 

5.  12 

1 136 

II.  23 

•01407 

14.21 

41.  35 

14  24 

•II26 

6.44 

44.    0 

5.  20 

1 139 

1 1.  57 

•01400 

14.  3o 

40.    0 

14.29 

•II20 

6.58 

46.    5 

5.  2g 

1138 

14.38 

•oi5oo 

14.  52 

40.  55 

»-»* 

7.  10 

46.  25 

5.  40 

1149 

i5.  20 

•01480 

.5.    4 

42.  5o 

14.  55 

•II23 

7.45 

40.  25 

6.    3 

1124 

16.  23 

•oi58o 

15.55 

43.    5 

i5.    2 

•II26 

8.    7 

43.    5 

6.  20 

1 1 20 

16.  55 

•oi586 

16.    2 

42.    5 

-**'*- 

8.  18 

38.  10 

6.  40 

Il32 

18.  3o: 

•01713 

16.  10 

42.  3o 

16.  37 

•II27 

8.35 

45.    0 

6.45 

1 129 

20.  10 

•01752 

16.34 

40.  10 

16.44 

•1129 

8.42 

58.25 

6.57 

ii3i 

23.46 

•01720 

16.41 

41.  55 

16.  48 

■II27 

9.    4 

29.  20 

7.  10 

1128 

23.  5g 

•01710 

16.47 

40.  20 

«** 

9-  H 

38.  35 

7.  17 

ii33 

16.  58 

41.  35 

17.43 

•II22 

g.  20 

36.45 

7.27 

ii3o 

17.  12 

40.    5 

18.    3 

•II22 

g.  26 

40.  5o 

7.43 

Il32 

.7.16 

41.  25 

1 8.  II 

•1124 

9.  3g 

33.  5o 

7.48 

1129 

17.  26 

3g.  40 

1 9.  ,35 

•I  III 

10.  14 

43.    0 

7.54 

ii3o 

17.31 

40.  35 

19.57 

•1 1 15 

10.39 

3g.    5 

8.    8 

1127 
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18.    0 

40.  25 

20.  23 

•1114 

11.10 

40.  35 

8.28 

1 126 
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18.14 

41.  5o 

21.  40 

•11 15 

11.37 
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44.    0     23.  3 1 

•1097 

j  i3.  Sg 
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terisk  is  a1 
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;hey  are  inferred  from  obs 

3rvation.s  made  with  the  telescope  in  the  anc 

,ient  mann 

er.     The  f 
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lotes  that  the  magnet  has 

Dcen  generally  in  a  state  of 

agitation.     The  Symbol  (-f)  denotes  that  there 

gister  has  f 

ailed  betwt 

3en  the  precedi 

ng  and  following  readings. 

The   Symbol  ;   attached  to 

a  time  denotes  that  the  reading  will  apply  oq 

ually  well  1 
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erable  range  0 

f  time  near  that  which  is 

recorded.    A  lu-acc  denotes 

■hat  at  this  time  the  curve  of  the  Vertical  Fo 

■ce  was  dis 

oeated,  an 

d  the  difierenc 

e  of  the  numbers  included 

:)y  the  brace  shows  the  amo 

int  of  the  dis[)laeemcnt. 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  wi 

lere  an  aste 

risk  is  attached  to  the  number,  in  which  instances 

t 

hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancie 

nt  manner 

.     The  Symbol  ***  denotes  that  the  magnet  has 

I 

)een  generally  in  a  state  of  agitation.    The  Symbol  (j)  denotes  that  the  reg 

ister  has  fa 

iled  between  the  preceding  and  following  readings. 

riie  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  tc 

a  considerable  range  of  time  near  that  which  is 

I 

ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fore 

•e  was  disk 

cated,  and  the  difference  of  the  numbers  included 

] 

)y  the  brace  shows  the  amount  of  the  disjilacemeiit. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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ite  of  agitation.    The  Symbol  (f)  denotes  that  the  re, 
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The  Symbol  :  attacl 

led  to  a  time  denotes  that  the  reading  will  apply  eqi 
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by  the  brace  shows  t! 

le  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SG3. 
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Tlie  ir 

dications  are  talicn  from  the  sheets  of  the  Pliotographic  Record,  except  where  an  aster 

sk  is  attached  to  the  number,  in  which  instances  they 

are  inferred  from 

oh 

serrations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  tlia 

t  the  magnet  has  been  generally  in  a  state  o*'  agitation 

The  Symbol  (f) 

de 

notes  that  the  register  has  failed  between  the  preceding  and  followingreadings.     The  Sy 

nbol  :  attached  to  a  tiine  denotes  that  the  reading  will 

apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes°that  at  this 

time  the  curve  of  the  Vertical  Force  was  dislocated,  ai 

id  the  difference  of 

th 

e  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

May  31.  The  Declination  and  Horizontal  Force  cylinder  v 

'as  stopped  from  16*'.  1'".  to  17''.  .^6"'. 

AT  THE   EOYAL   OBSERVATORY,  GREENWICH,  IN  THE  YeAR   18G3. 
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Jim 

'  I.  Till'  [iliotoii'nii 

liif  trace  of  the 

Decliiiatiou  Magnet  was  lost 
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37".,  a 

ud  that  of  tlie  Hi 

jrizontal  1 

'orcc  «'as  lust 
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oiu  3''.  02™.  to  1 3''. 

LS". 
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Thei 

ndications  ai-e  taken  from  the  sheets  of  the  Photograph 

ic  Record,  except  where  an  asterisk  is  attachec 

I  to  the  n 

umlier,  in  which  instances  they  are  infen 

ed  from 

ol 

jservations  made  with  the  telescope  in  the  ancient  mann 

er.     The  Symbol  ***  denotes  that  the  magnet  1 

lasbeen  { 

enerally  in  a  state  of  agitation.     The  Syi 

abol (t) 

d 

>notes  that  the  register  has  failed  between  the  preceding 

■■  and  following  readings.  The  Symbol  :  attache 

d  to  a  tin 

le  denotes  that  the  reading  will  apply  equa 

Uy  well 

to 
th 

a  considerable  range  of  time  near  that  which  is  record 
e  numbers  included  by  the  brace  shows  the  amount  of  t 

ed.     A  brace  denotes  that  at  this  time  the  curv 
he  displacement. 

e  of  the  "\ 

/"ertical  Force  was  dislocated,  and  the  diffe 

•enee  of 

Jun 

e  3.  Horizontal  Forck.  A  sudden  and  large  change 

took  place  in  the  position  of  this  IMagnet  from 

some  unl 

nown  cause.  The  box  containing  it  was 

opened, 
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AT  THE  Royal  Opservatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  ati  asterisk  is  attached  to  the  numher,  in  which  instances  they  are  infeired  from 
observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  lias  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  lime  denotes  that  tlie  readings  will  apply  eq"ually  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  dill'erence  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

June  7.  The  Declination  and  Horizontal  Force  cylinder  was  stopped  from  0''.  12'".  to  9''.  32'". 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  iucreasino'  forces. 

June  g.  Tlie  Declination  and  Horizontal  Force  cylinder  was  stopped  between  7''.  40™.  and  9''.  20™. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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7,.  Workmen  were  engaged  near  the  Vertical  Force  Magnet,  and  its  adjustments  were  disturbed. 
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4.  The  cylinder  of  the  rieclination  and  Horizontal  Force  moved  irregularly  till  lo*".  i^"". 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1SC3. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

lIor.izoN'T.u.  Force. — June  15^.  21^".  to  16''.  !•■.  The  adjustments  of  this  magnet  were  under  examination,  and  at  i''.  32'".  a  series  began  giving  indications 
about  o-oof)  parts  of  the  -^vhole  Horizontal  Force  larger  than  the  preceding  series.  Therefore,  to  reduce  the  series  from  January  3  to  February  3''.  o''.  49'". 
to  that  beginning  this  day,  add  o'oi  ;  and  to  reduce  that  beginning  February  3''.  i''.  and  ending  June  is"".  21''.  30"'.  add  o-oo6. 

June  15''.  23''.  27"'.  The  reading  for  the  Vertical  Force  Magnet  -wa-s  -021 1 7,  the  magnet  was  removed  for  examination  of  its  knife-edges,  and  on  replacing  it,  the 

reading  for  the  Vertical  Force  was  found  to  be  '02380. 
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Thci 

idications  are  taken  from  tlic  slieet 

'i  of  the  Photoi:raphic  I 

^ncord,  excejit  where  an  asterisk  is  r 

ittached  to  tlie  number,  in  which  ins 

tances  they  arc  inferred  from  observations 

m 

arte  with  the  telescope  in  tlio  ancient 

manner.    The  Symbol 

**  denotes  that  the  magnet  has  beei 

generally  in  a  state  of  agit.atioii.    ' 

rhe  S.ymbol  (t)  denotes  that  the  register  has 

1             f" 

ilcd  between  the  preeedinp  and  follo^ 

ving  readings.    The  Syi 

nbol  :  attached  to  a  time  denotes  th 

at  the  reading  will  apply  equally  wc 

U  to  a  considerable  range  of  time  near  that 

J             ^^ 

bieh  is  recorded.    A  brace  denotes  tb 

at  at  this  time  the  curv 

e  of  the  Vertical  Force  was  dislocat 

ed,  and  the  difl'erence  of  the  numbei 

s  included  by  the  brace  shows  the  amount 

1             " 

the  displacement. 

1         .June 

i8.  The  Declination  and  Horiznntal 

•"orce  cylinilor  was  stop 

)od  from  lo*.  ij".  to  11''.  i^". 

i         June 

i!         .June 

19.  The  Declination  and  lInriziMital 
19.  Horizontal  Fokce.  Tiie  photo 

Forei"  eylindiT  was  stoj 

Iif'd  from  2^.  23'".  to  9''.  o"". 
Diizontal  Force  and  Declination  Mag 

nets  were  found  to  be  inconveniently 

near.    The  adJHstmcnts  of  the  Horizontal 

frraphic  tmces  t>f  the  H 

! 

Force  Magnet  were  therefore  .altere 
obtained  durinp  the  remainder  of  the 

I  and  the  tr.aees  separa 

ted.    The  following  corrections  mils 

t  Vie  made  to  render  the  results  obtn 

ined  before  Juue  19  comparable  with  those 

year.    The  results  from 

the  beginning  of  the  year  to  Februa 

ry  3**.  0*1.  d9".  must  be  increased  by  0 
lie  iS''.  22''.  31'".  must  be  diminishi-d 

0034 ;  the  residts  from  February  3"'.  o''.  49". 

to  June  15''.  21^'.  30*".  must  be  dimini 

>hed  by  o'ooo6 ;  and  the 

results  from  June  15''.  2i'>.  30"'.  to  Ji 

hv  0*0066. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The 

iidications  are  taken  from  the  sliects  of  the  Photographic  Kecord,  except  -where  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

.hey  are  inferred  from  observations  made  witli  the  telescope  in  the  ancient  mannci 

•.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.  The  Symbol  (■\)  denotes  that  the  register  has  fai 

led  bet-ween  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  -well  to 

a  considerable  range  of  time  near  that  whicli  is 

I 

•ccorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  disl 

ocated,  and  the  difference  of  the  numbers  included 

i 

)y  the  brace  shows  t!ie  iimo\tnt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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For  the  Horizontal  and  A^ertical  Forces,  increasing  readings  denote  increasing  forces. 
June  24.  The  Vertical  Force  Magnet  was  carefully  adjusted,  and  sot  to  work. 


GuEENWicu  Observations,  1863. 
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The 

indications  are  taken  from  the  .sheets  of  the  Photographic  Record,  except  where  an  as 

terisk  is  attached 

to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  mann 

er.     The  Symbo 

1  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  register  has  fa 

iled  between  the 

preceding  and  following  readings. 

The  Symbol  ".  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  tc 

a  considerable  r 

ange  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dis! 

ocated,  and  the  c 

ifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except 

where  an  asterisk  is  attachec 

1  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

ent  manner.     The  Symbol 

***"  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the 

preceding  and  following  readings. 

The  Symbol ;   attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well  to  a  considerabh 

>  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

•ce  was  dislocated,  and  the  c 

lifference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE   ROTAL   OBSERVATORY,   GREENWICH,   IN  THE  YeAR   T863. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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indications  are  taken  from  t 

le  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obse 

rvations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  a 

citation.     The  Symbol  (j)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a 

I  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.   A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amc 

unt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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Horizontal  Force.     On  July  9,  the  trace  was  lost  from  S"  ;  on  July  .0,  it  was  lost  from  S\  .,7"'  !  on  July  1 1 ,  the  trace  was  entirely  lost. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(cxv) 


0) 

6 

*.-■  Q  a>   (J 

<c 

'"  '0   "^    OJ 

■y 

Readings 

sj 

(U 

a  0;  -3 
-0  a  a; 

oj 

Readings 

a 

S 

3>  J3  p  b 

a 

ja  S  t! 

s 

of 

.=  ■§ 

s 

s-e  1  S 

a 

a,-c  0  i:             3 

of 

SCO 

Western 
Declina- 
tion. 

0  -3 

Sec 

Horizontal  Fore 
parts  of  the  w 
H.  F.  uncorre 
for  Temperati 

•gS 

^  '0 

Vertical  Force 
parts  of  the  w 
V.  F.  uncorre 
for  Temperatij 

•SH 

at 

Thermo- 
meters. 

■3h 

1)    0 

1 

Western 
Declina- 
tion. 

■gH 

p 
0  g 

Horizontal  For 
parts  of  the  M 
H.  F.  uncom 
for  Temperati 

.-gs 

1 

Vertical    Forc^ 
parts  of  the  w 
V.  F.  uncorre 
for  Temperati 

•g^ 
?  '0 
og 

Thermo- 
meters. 

0:^ 

>  1 

■  a 

July  lo 

July  10 

July  1 0 

July  10 

July  1 1 

July  1 1 

July  1 1 

July  1 1 

h     ■      m 

0      /      // 

h        111 

h       in 

h         n» 

0 

0 

h         m 

0     /     // 

h        m 

h         ni 

,   h        m 

0 

0 

O.      O 

20.  52.     5 

0.       0 

•io8g 

0.    0  1    •o3og6 

1.   0 

71-5 

71 '9 

0.33 

20.  5o.    5 

9.   0 

•1095* 

3.55 

•02435 

6.    0 

76  •o 

75-7 

*»» 

0.       4 

•io85 

2.27 

■02650 

3.    0 

75^2 

75^2 

0.53 

52.    0 

22.    6 

•1075* 

6.  12 

•02000 

Max. 

76^1 

77  •o 

0.53 

54.30 

0.    10 

•log  I 

6.    3 

■023o5 

6.  3o 

77  7 

78 'O 

1.      2 

5l.    0 

8.26: 

•02217 

g.    0 

74-2 

74  7 

I.  23 

52.    0 

0.   26 

•1093 

9.  i5 

•02206 

Max. 

79  "6 

80  •© 

I-    7 

52.  20 

10.  24 

•02400 

Min. 

64-6 

64  'O 

1.41 

54.    0 

0.37 

•logo 

12.  29 

•02450 

g.    0 

76  -0 

77  •© 

I.  23 

51.25 

II.  i5 

•02405 

22.    6 

66^7 

67-2 

1.53 

52.    5 

0.  5o 

■iog4 

14.  16 

•02640 

18.  3o 

67^8 

69  -0 

1.57 

52.35 

12.45 

r^02520 

[•02540 

2.    g 

52.     0 

I.  21 

•1078 

14.57 

•02755 

Mill. 

65  -2 

64-7: 

2.28 

52.35 

2.44 

48.45 

I.  39 

•logi 

18.53 

•o3oo6 

21.    0 

66^8 

67  •6. 

2.  40 

51.45 

14.45 

•02730 

3-  18 

48.  3o 

2.    0 

•1074 

23.23 

•o3i55 

2.52 

52.   10 

16.    3 

•02920 

3.  29 

49.    0 

2.  i3 

•1082 

20.  5g 

•o3i35 

3.    8 

50.35 

20.  33 

•o3igo 

3.48 

48.  10 

2.  20 

•1081 

3.27 

5o.  40 

22.41 

•03228 

4.22 

47.50 

2.38 

•1086 

3.  54 

48.40 

20.  i5 

•03220 

4.33 

48.20 

2.  5o 

■io83 

4.  i5 

49.    0 

23.  5g 

•c3i77 

4.45 

47.20 

3.    0 

■1076 

4.27 

47.55 

4.56 

47.50 

3.  12 

■1079 

4.37 

48.  10 

5.    7 

46.55 

3.  20 

•1078 

5.  i5 

47.    0 

5.  19 

47.35 

3.37 

•1080 

5.  45 

42.    5 

6.  24 

45.  3o 

3.45 

•1076 

**« 

6.37 

46.  25 

3.57 

•1080 

7-    9 

46.    0 

6.46 

44.50 

4.13 

•1078 

*■*« 

7.    0 

44.25 

4.32 

•1084 

8.22 

46.  40 

7.10 

40.  3o 

4.58 

•1077 

[ 

8.44 

45.    5 

7.28 

44.  10 

5.  16 

■1088 

9.    8 

47.    5 

7.38 

42.    0 

5.27 

•1084 

9.  22 

45.  lO 

7.  5o 

44.    0 

*** 

5.37 

5.47 

•1088 
•1087 

9- 46 
10.  11 

44.    0 
45.40 

9.  18 

45.  10 

6.17 

•1089 

1 

10.  18 

45.  35 

10.    0 

44.45 

6.28 

•iog3 

10.32 

49.  3o 

10.  12 

44.    0 

7.    0 
7.  14 

•1080 

•1  lOI 

10.  40 

10.47 

48.35 
49.    0 

i3.    2 

43.25 

7.29 

•logi 

10.53 

48.  20 

i3.  25 

43.45 

7.42 

■log8 

1 

11.    7 

49.    0 

i3.  41 

46.  i5 

7.53 

•iog3 

1 

n.  26 

46.    0 

13.48 

45.    0 

8.37 

•1084 

11.41 

46.  i5 

14.    5 

47.45 

(t) 

11.53 

45.    0 

i5.  10 

44.25 

*** 

9.    0 
21.    0 

•1087* 
•1080* 

12.  27 
12.34 

44.  3o 
46.    5 

16.  24 

42.40 

12.58 

44.  35 

16.  5o 

41.  3o 

13.17 

45.55 

16.  58 

42.  5o 

13.57 

44.  3o 

1 

17.36 

40.  25 

i5.  2g 

48.    5 

17.46 

41.40 

15.47 

48.    0 

18.  5o 

39.  45 

16.23 

44.    0 

ig.    9 

41.  i5 

16.  56 

42.    0 

19.  3o 

43.    0 

17.    5 

43.  25 

«9-47 

42.    5 

17.  i5 

41.30 

20.  21 

42.  20 

17.  2g 

42.  35 

20.48 

43.  40 

17.36 

41.  5o 

20.55 

43.  20 

17.57 

42.    0 

21.    6 

44.45 

18.    2 

41.  10 

21.  21 

44.  i5 

18.  i3 

42.  20 

21.  52 

45.45 

18.37 

41.  i5 

22.  14 

46.  i5 

ig.  20 

42.40 

23.59 

5i.    5 

19.37 

19.  56 

20.  7 

41.    0 

July  1 1 

July  1 1 

July  1 1 

July  11 

41.40 
43.    5 

0.    0 

20.  5i.    5 

I.    0 

•io85* 

0.    0 

•o3i35 

1.    0 

71-5 

71  •s 

20.  16 

42.  20 

0.  20 

5 1 .  40 

3.    0 

•iog2* 

1.21 

•o3ooo 

3.    0 

74-1 

74 -o 

20.  58 

1 

43.55 

' 

For  the  Horizontal  and  Vertical  Forces,  in 

creasing 

readings  de 

note  inc 

reasing  forces. 

r  2 


(cxvi) 


Indications  of  the  Magnetometers 


6 

a> 

C    0  .3 

'7,  0  S  0 

6 

—  "o  £  a; 

■C 

Headings 

0 

4)                 .r. 

d 

1    c   ^  -c     . 

0 

Readings 

u 

Western 
Declina- 
tion. 

^N  i2  [^  c-" 

1-2 

1  §.><£ 

s 

■gH 
■|  S 

1 

of 
Thermo- 
meters. 

e 

■gH 
1.2 

Western 
.  Declina- 
tion. 

a  -5        a 

&i  1 

a  s  2 

3 
§  0 

og 

sip 

S 

5  1 

of 
Thermo- 
meters. 

OS 

Si 

OS 

oS 

July  1 1 

July  1 3 

July  1 5 

Julyi3 

July  1 3 

h          m 

0        /      // 

h         m 

h       m 

(b       m 

0 

0 

h         m 

0        /       /J 

h      ni 

h        m 

h         m           0              0 

21.  23 

20.  45.  3o 

2.    9 

20.  02.  3o 

1.44 

1094 

10.  26 

•02760 

g.    0  170  •g72  -0 

21.  55 

45.  55 

2.  18 

52.  55 

2.48 

Ioq5 

1 3.    5 

•02945 

18.    0   64  •465-7 

23.  14 

5o.  45 

2.  45 

5i.  55 

3.  14 

10S6 

14.    0  1    ^03053 

Mill.    62  -2'6o  -4 

23.32 

5i.    0 

3.58 

5o.  3o 

3.52 

1094 

16.26  \\-°^^^ 
'  [•ooooo 

21.    0   63  -8  63  -3 

23.59 

51.55 

4.  10 
4.53 

5.  19 

5i.    5 

47.30 
48.30 

4.  1   1 

4-41  ! 

5.  52 

logo 

•loss 

•log  I 

July  12 

July  12 

July  12 

July  12 

0.    0 

20.  5i.  55 

(t) 

0.      0 

•o3i77 

I.      0 

70^971  -0 

6.12 

46.  5o 

6.    9 

iog6 

,n  -.5  1  /■o-5'94 

0.  21 

52.  i5 

I.    8 

•1076 

0.  55; 

•o3ioo 

Max.  i82  •O|8o-8i 

*»» 

6.  53 

'097 

I  9.  20 

[■ooioo 

0.  3o 

5i.  3o 

I.  21 

•1077 

1.43 

•02980 

8.  3o 

79  -0,77  7 

8.    0 

47.40 

7.    5  \ 

•logS 

20.  38 

f-o3243 
'[•o3i6o 

t 

0.  59 

52.  3o 

1.29 

•1073 

4.  10 

•02370 

18.    0 

70771  -5 

«•»* 

7-27  1 

1096 

i 

2.    8 

5i.  i5 

1.57 

•1075 

9-  11: 

•02i35 

Min. 

67  •8,67  -6 

9-11 

47.    0 

7.40  1 

1096 

21.    8 

J  -03200 

1  -02824 

2.  10 

5i.  3o 

2.24 

•io85 

IS        ^1 

■•02375 

21.    0 

69  -o  70  •o 

10.    8 

46.  i5 

8.    1 

1101 

3.    4 

49.  3o 

2.45 

•1086 

10.  04 

V02397 

11.35 

46.  20 

10.  34 

1102 

r-02840 

4.    6 

49.25 

3.  10 

•io83 

17. 24 

•02925 

11.56 

47.30 

10.  46 

1104 

20t   I Q       -1       ,., 

^   !Vo-:>170 

i 

5.  1 5 

48.    0 

3.48 

•io83 

19.48 

•03040 

12.    3 

47.10 

II.  12 

1 102 

23.  59 

-o3i8o 

'         '         1 

6.41 

7.22 

45.  25 
45.  25 

4.    6 
4.  26 

•1084 
•1081 

2  2.  56 

/•o3ioo 
I -03080 

12.36 
1 3.  43 

48.    5 
47.    5 

11.53 
13.37 

1  io5 
I  io3 

7-44 

46.  3o 

,5.  17 

•1081 

1  ^        s-T 

[•o3ioo 

i3.  53 

47.50 

14.    I 

1 106 

■ 

8.45 

45.    0 

5.3i 

■io85 

2vD.  07 

[•03040 

14.  36 

47.  10 

14.  22 

1 102 

t 

9.  i5 

46.  25 

5.44 

•1084 

23.  59 

•o3o5o 

i5.    I 

5o.    0 

i5.  3o 

1 102 

i 

9.27 

45.  5o 

6.  10 

•1088 

15.28 

47.    5 

16.37 

1107 

10.  17 

46.  35 

6.  23 

■1086 

16.    5 

46.  55 

18.41 

logg 

10.28 

45.  55 

6.38 

•10S8 

16.  27 

45.    0 

20.    5 

1088 

10.44 

46.45 

6.  53 

•1088 

16.44 

44.40 

21.    7 

10S4 

1 1.    3 

46.    0 

7.  10  , 

•1091 

17.  28 

42.35 

22.  13 

1086 

11.48 

47.25 

7-21    1 

•io8g 

18.  5c 

42.  3o 

22.38 

1090 

13.52 

46.    0 

7.30 

•1090 

19.  14 

41.  10 

23.     0 

1093 

14.    0 

47.    0 

8.17 

■1086 

19.40 

42.  i5 

23.25 

iog6 

14.  14 

45.35 

8.28 

•io8q 

20.    6 

41.  25 

23.  Sg 

1099 

16.  22 

44.40 

8.45 

•1082 

20.  28 

42.  10 

16.  36 

46.  25 

9.    6  1 

•1088 

20.  57 

39.  55 

16.  5o 

44.25 

9.3s  ! 

•1086 

23.  20 

49.20 

17.  53 

43.  1 5 

10. 33 

•lo8q 

23.  59 

5i.    5 

•7-47 
17-53 

44.  3o 
43.40 

10.  5i 

11.  2 

•1086 
•1088 

July  14 

July  14 

July  14 

July  1 4^ 

18.    I 

45.  10 

11.28  i 

•1087 

0.    0 

20.  5i.    5 

0.    0 

logg 

0.    0 

•o3i8o 

1.    0   06  •g  66  -6j 

18.  18 

44.    0 

11.38 

•IcSq 

0.    9 

5i.  i5 

1.25 

1 101 

1.    0 

/•o3i53 

3.    0 

70  -0  70  -0 

19.    5 

43.    0 

12.  22 

•1087 

I.    6 

5i.  20 

1.53 

1094 

[•03164 

6.    0 

73-1  73  '3 

20.  10 

42.  25 

i3.  12 

•1092 

1.34 

5i.  5o 

2.16 

1095 

2.  19 

•o3o6o 

Max. 

74  775-0 

20.  17 

42.  55 

13.24  1 

•1090 

2.53 

5o.  25 

2.36 

1093 

2.58 

(■•02980 

9.    0  174-074-01 

20.  23 

42. 10 

16.  i5 

•1094 

3.    5 

5o.  45 

2.55 

1 101 

[-02940 

18.    0 

68 -068 -2 

20.  55 

43.50 

16.54 

•1093 

3.18 

49.40 

3.  19 

1097 

6.52 

•02570 

ilin. 

63-662  -8 

22.  i5 

46.  55 

17.    8 

•iog3 

3.42 

49.  5o 

4.    8 

iii5 

9.  i5 

•02460 

21.     0 

65-6  66-6 

22.  00 

49.  10 

17.29 

•1090 

3.52 

5o.  40 

4.43 

1119 

1 3.  45; 

•02540 

22.  3o 

66-066-5 

22.  57 

48.55 

18.  II 

•1096 

5.  10 

48.50 

5.     I 

1 1 15 

18.  i5 

•03l2O 

23.     0 

66  -3  66  'J 

23.  1 5 

5o.    0 

20.  39 

•1094 

5.44 

49.    0 

5.  12 

1118 

2  1.21 

•o3325 

23.  52 

5o.    0 

20.  58 

■1098 

5.58 

48.  i5 

5.26 

1 1 15 

V03297 

23.09 

50.35 

22.32 

22.  5l 

23.  29 
23.  59 

•1097 
•I  101 

•1099 
•I  102 

6.  16 

6.  42 

7.  10 

7.43 

48.45 
48.  10 
43.  10 
47.    5 

5.32 
6.23 

6.  53 

7.  8   i 

1118 
1117 
1112 

1120 

23.  59 

'o3320 

8.17 
8.02 

47.55 
47.15 

7-19  ! 
8.38   1 

III- 

July  1 3 

1 

July  1 3 

July  10 

July  1 3^ 

1108 

0.    0 

20.  5o.  35 

0.    0 

•1102 

0.    0 

•o3o5o 

1.    0 

70  •o 

70  "O 

9-  19 

48.    0 

9.  12  ! 

II 12 

0.  53 

!        52.  40 

0.  17 

•1102 

2.46 

[•02980 
[•o2S6o 

3.    0 

71^5 

71^5 

9.  3o 

47.    0 

9.34  j 

11 10 

■I.    7 

1       5i.5o 

0.  29 

•1093 

6.    0 

72-4 

73^0 

9-44 

47.25 

11.    2  1 

II 12 

1.47 

1       53.  10 

I.    0 

•1093 

7.32: 

•02580 

Max. 

75^5 

76-5 

10.35 

46.25 

1 1.  33 

1 

iii5 

The 

indications  are  taken  from  the  -sheets  of  the  Photographic  Eecord,  except  w 

here  an  ast 

erisk  is  at 

tachedto  the  number,  in  which  instances 
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AT  THE  Royal  Observatokt,  Greenwich,  in  the  Year  1863. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Kecord,  except  w 

lere  an  ast( 

jrisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci( 

jnt  mannei 

.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  rej 

jister  has  fa 

iled  between  the  preceding  and  following  readings. 

The  Symbol  '.  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

ally  well  t 

D  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dish 

)cated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863, 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 

July  18.  The  photographic  trace  of  the  Declination  Magnet  wae  lost  fi-om  14''.  29™.  to  22''.  14"",    and  that  of  the  Horizontal  Force 

Magnet  from  14''.  29".  to  23''.  o™. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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4.24 

•1096 

22.  24 

46.  45 

3.5i 

5o.  35 

4.52 

■1097 

2  2.  43 

49.  10 

4.    I 

49.50 

5.    8 

■mo 

23.     3 

48.  i5 

4-38 

5i.  20 

5.32 

•1106 

23.  59 

5i.  i5 

4.56 
5.    5 

5o.  1 5 
5o.  3o 

6.  25 

•nog 

July  24 

July  24 

July24 

July24 

5.28 

48.45 

6.  40 

•I  1 15 

0.    0 

20.  5i.  i5 

0.    0 

•1094 
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•03400 
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62  •! 
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6.43 
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6.55 
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0.  39 
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3.    0 
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6.57 

45.45 
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0.33 
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•02945 
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46.30 
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I.  16 
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0.  38 

•1092 
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•02620 
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67^3 

7.27 

39.    0 

7.  3o 

•1107 

1.38 

52.  25 

1.23 

•1099 

10.  04 

•02547 

18.    0 
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62  •o 

7.38 

35.  10 

7-^1 

•1104 

1.59 

52.35 
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•loqS 

II.  45 

•02480 

Min.' 

60 '4 

60  •z 

8.    I 
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7-47 

•1120 

2.  3o 

5i.    0 
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12.    8 

•02520 
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61  •s 

62  •o 

8.  i3 

40.45 

8.23 

•I  104 

2.52 

5o.  40 

2.  02 

•I  112 

12.  54 

•025lO 

8.  26 

41.  35 

8.43 

■I  106 

3.    I 

5i.  25 

2.  45 

•1108 

i3.  i5 

•02545 

8.43 

44.25 

8.54 

•1090 

3.  14 

5o.  1 5 

3.    6 

•I  1 13 

i3.  3o 

•O255o 

9.  18 

45.10 

9.  17 

•1099 

3.21 

5o.  55 

3.17 

•1 1 1 1 

14.34: 

•02660 

9.  28 

46.  10 

9.28 

•iio3 

3.3o 

49.  20 

3.  22 

•I  1 14 

1 5.  48 

•02700 

q.38 

44.25 

9.38 

•IIOI 

3.38 

5o.  1 5 

3.36 

•I  107 

17.  21 

•02907 

10.    9 

44.    5 

9.53 

•1102 

3.  04 

49.  20 

3.48 

•I  1 1 1 

20.  32 

•o3i85 

I0.32 

47.35 

10.  10 

•IIOI 

4^    7 

47.55 

4-    7 

■'097 

22.  n: 

•03260 

10.  45 

45.35 

10.  27 

•I  106 

4.  16 

49.    0 

4.20 

•1118 

20.    0 

•Oo23o 

10.  5q 

45.30 

10.38 

•I  100 

4.  32 

46.35 

4.34 

•1099 

23.  59 

•o32o3 

II.    5 

47.    0 

10.  5i 

•1099 

4.42 

47.20 

4-44 

•1098 

II.  26 

47.20 

11.    5 

•iio5 

4.5i 

46.  3o 

4.  5o 

•1092 

11.37 

45.  10 

11.38 

•1099 

5.    0 

46.  3o 

5.  28 

•1123 

12.    3 

43.  35 

11.49 

•1 100 

5.  12 

44.    0 

5.  39 
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47.30 

12.    9 

•1094 
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12.  52 

46.35 
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5.55 
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•1099 
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47.40 
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6.3q 
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•I  1 10 
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•iio3 

6.45 
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7.26 
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47.30 
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•1122 
•I  1 1 1 

18.52 

43.  5o 

16.  5i 

•I  104 

10.  12 
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44.25 
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43.35 

22.     0 
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■1  lOI 

20.43 

44.25 
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3g.  i5 

II.  43 

•1096 

20.53 

44.    0 

22.  32 

•1079 

i3.    6 

47.20 

12.    7 

1121 

21.  12 

45.    0 

22.  53 

•1086 

i3.  17 

52.  10 

12.56 

•1074 

21.  21 

44.15 

23.    7 

•1084 

13.37 

47.  i5 

x:..  .9 

•1097 

21.39 

45.  3o 

23.  34 

•1090 

13.48 

46.    0 

i3.  54 

•I  io5 

For  the  Horiz 

ontal  and  Vertical  Forces,  increasing 

readings  c 

enote  in 

creasing 

forces. 
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(cxxiv) 


Indications  of  the  Magnetometers 


Western 
Declina- 
tion. 


July  2 

h         m 

13.5/ 
14.  2 
14.  1 1 

14.  53 

1 5.  II 
10.  00 
15.47 

16.  I 
16.  22 
16.32 

16.  41 

17.  10 
17.08 
'7-47 

17.  5q 

18.  5 
18.  10 

18.  22 

18.  02 

18.39 

18. 5i 

ig.  12 
19.38 
19.57 
20.  10 
20.  16 
20.  23 
20.  41 

20.  52 

21.  6 

21.  24 
^7 

21.52 

22.  2 

22.  40 
!2.  56 

23.  1 

23.  g 
23.  16 

23.  59 


July  25 
o.    o 
o.  17 
o.  28 
1.58 

2.32 

2.37 
2.47 
3.37 
4.  9 
4.  32 

4.  53 

5.  12 

5.  21 
5.38 

6.  7 
6.  40 


20.  46.  25 

45.  i5 
47-  5 
46.30 
49.35 
57.    o 

47.  5 
43.  20 

42.  i5 

43.  40 
42.15 
41.  3o 

44.  o 

46.  35 

48.  5 
47.35 
48.    o 

46.  25 

47.45 

47.  o 

49-    o 

48.  10 
48.45 

45.  3o 
45.  25 
43.  40 

45.  5 
43.  3o 

46.  20 
46.  3o 

48.  10 
46.    o 

49.  5 
47.35 
4g.  3o 
4g.  25 

48.  20 

49.  o 
47.30 
5i.  40 


20.  5i.  40 

52.  10 
5i.    5 

53.  20 
48.  5 
48.50 
47.55 
49.35 
48.35 
48.30 
47.  1 5 
48.30 
47 
47 
47 
47 


a 

■^  'C 
go 


:=;  ''  H  tr 


July  24 

h         m 

14.  4 
14.46 

i5.  14 
i5.  28 

1 5.  55 

16.  23 

16.  3o 
16.45 

17.  17 
17.31 

18.  i5 
18. 38 
ig.    6 

19.  i5 
ig.  37 

20.  1 1 
20.  21 

20.  39 

21.  4 
21.  34 

21.  48 

22.  o 
22.  18 

22.36 

22.  48 

22.  55 

23.  1 
20.  9 
20.  17 

23.23 
23.  25 

23.  41 
23.  5g 


July  25 
o.    o 

O.   I  1 

0.  5i 

1.  2 

I.  23 

I.  54 

3.  II 

4.  10 
4.  19 

4.  29 
4.46 
4.54 

5.  14 
5.  27 
5.  43 


•1103 

•1118 

•1108 

•1086 

•I  1 10 

•1107 

•iiii 

•I  io3 

•I  102 

•I  106 

•1077 

•1072 

•1088 

•1089 

•loq; 

•10S8 

•1090 

•io85 

•1091 

•1074 

•ic83 

•1077 

•1075 

•1078 

•1074 

•1077 

•1061 

•1080 

•1070 

•1077 

•1074 

•10S8 

•1084 


o 


•s's:! 


1 
.July  2  0 

•1084 

0.    0 

•1081 

•lo8q 

I.    0 

•1087 

3.    4 

•1094 

9^37: 

•loqo 
(t) 

18.28 

•1112 

•1099 

20.  i5 

•1094 

21.41 

■1097 

21.  5o 

•1098 

23.  5q 

•1096 

•1  1 10 

•1  lOO 

•11 1 1 

•gs 

Sec 
OS 


Readings 

of 

Tliermo- 

meters. 


•00200 
•o3i25 
•o3o57 
•02915 
•02707 
•o3320 
•o3ioo 
•03295 
•03240 
•o3325 
•03295 
•00000 


.July  25 
I.  o 
0.  o 
Max. 
q.  o 
Min. 

22.    5 


65  • 

66- 

66- 

65  • 

58-0 

5g-8 


.0  JH 

V    o 

O  a 


Western 
Declina- 
tion. 


July  25 

h        m 

6.53 

7-  >9 
7.37 

7.  5o 

8.  22 
8.37 

9.  3o 
:  10.  i3 
jio.  27 
jio.38 
i  ii.3o 

1 1.  5o 

12.  7 
12.  33) 
12.  53 
i3.  i3 
i3.  32 
i5.  23 
i5.  52 
16.  i5 
16.53 
«7- 
17- 
>7- 
18. 
ig. 


20. 


46.  20 
45.  45 
41.40 


14 
26 
42 
II 

3o 


20.  14 

21.  9 
21.53 

22.  6 

23.  28 
23.  5g 


44- 
46. 
45. 
45. 
47- 
47^ 
49- 
46. 
48. 

47- 
48. 
45. 
44- 


10 
3o 

o 

5 
40 
3o 

o 
35 

5 
40 
i5 
40 
3o 


47.30 
44.45 
45.    o 

43.  10 
44.35 

44.  10 

45.  5o 

44.  i5 

45.  20 
44.  25 
42.  3o 
43.35 
47.    5 

46.  3o 
47.40 
49.    o 


July  26 
o.    o 

44 

23 

53 


28 
5g 
43 
So 

32 

o 

45 
,43 

53 
39 
12 

27 

48 
3 


20.  49.  o 
5o.  5o 
5i.  o 
5i.  25 
49.  25 
48.  20 
48.  5 
46.  25 
46.  3o 

45.  25 

46.  20 
46.  5 
46.  10 
46.  3o 
46.  o 
46.  5o 

46.  5 

*** 

47.  5 
45.  20 


.July  25 

h        ni 

6.  10 
6.  18 
6.  29 

6.  41 
6.53 

7.  i3 

7.  32 

7-47 

8.  o 

8.  12 
8.53 

9.  32 
q.5l 


'"   o  ^ 


^  -^   a  c. 


N   —  ri|  C-l 

•r  ^        t^ 
5::  rt  ^'  c 


1  I 

27 

i5 

28 
38 
53 
i5 


1 1. 

12. 

12. 

12. 

12. 

l3. 

l3.  45 

l3.  54 

15.  4q 

16.  8 

17.  23 
1 7.  35 
18.58 
19.31 
21.  24 

21.  35 

22.  3o 
22.47 

23.  o 


July  26 

0.38 

1.  21 
1.56 

2.  29 
2.53 


3.3o 
3.3g 

4- 

2 
53 

6 
20 

8 
i5 
24 
47 


36 


•1108 
•1 1 10 
•I  106 
•1112 
•1108 
•iii3 
•1 1 10 

•1  125 
■Uiq 
•1118 
•1109 
•1  1  10 

•1113 

*** 

•1112 
•iioS 
•1106 
•II II 
•I  109 
•1109 
•1 100 
•I  io5 
•1  io3 
■I  104 
•1106 
•1099 
•1 102 
•1 100 
•1  io5 
•I  102 
•iog5 

•1094 
•iog6 
•1094 

(t) 


(t) 
•1096 
•1097 
•I  101 
•1 101 
•1104 

«** 

•1 102 
•1 104 
•I  io5 
•logg 
•1 104 
•iic8 
•I  106 
•I  io5 
•iio3 
•1  io5 
•I  102 
•1098 
•1098 
•I  101 


O  c 


■o  £ 


c  2  o  t: 
S  •£  "  S 


> 


^  6 
O  a 


July  26 
o.    o 

6.  10 

II.  i5: 

15-49 
19.26: 
21.  40 
23.  59 


•o33oo 
•o3o65 
•02640 
•02440 
•02800 
•03343 
•03410 
•o333o 


July  26 
Max.  69  -1 


^9  7 


g.  45  68  '469  •o 
18.    o    61  •3,61 

Min.  58-o[57-6 
21.    o  iSg  •S  60  'o 


indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescoije  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatort,  Greenwich,  in  thk  Year  18G3. 
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Readings 
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5l 

tion. 

^i 
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is.-  S 
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tion. 

H 

5g 
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s 

s 

oS.W=g 
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CfH     93 

OS 

0^5 

s 

t^ 

9 

1^ 

■a    0.r-  <S 

a 
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July  26 

July  26 

July  2  7 

July  2  7 

h        i» 

0       /      // 

h        ni 

ll            IJl 

h          m 

0 

0 

h          m 

0       /       // 

b          m 

b       m 

h.       luT 

0 

0 

14.26 

20.  47.    5 

II.       I 

•iio3 

23.    6 

20.  52.  5o 

19.   45 

•logj 

14.49 

45.45 

12.37 

•1102 

23.59 

53.  35 

20.  29 

•1092 

*#* 

12.47 

•I  104 

20.  48 

•1092 

i5.3i 

47.    5 

10.       0 

•1  io3 

21.     4 

•1089 

1 5.  02 

44.40 

i3.  16 

•1 106 

21.  23 

•1089 

16.  14 

45.  55 

1 3.  3o 

•I  104 

22.  10 

•1084 

16.  5; 

44.  1 5 

10.  20 
i5.  37 

•iio3 
■1106 

22.  25 
22.40 

■1084 
•1082 

17.37 

44.50 

16.    9 

•I  lo3 

23.    0 

•1080 

18.  22 
18.32 
19.28 

44.  1 5 

45.  0 
44.  10 

17.  19 
17.08 
17.57 

•1 106 
•1 106 
•1108 

1 

23.59 

•1088 

July  28 

July  28 

July  28 

July  2  8 

1 

20.    2 

44.  3o 

19.  i3 

•1  107 

c.    0 

20.  53.  35 

0.    0 

•1088 

0.    0 

•o332o 

I.    0 

66 -8  66  "9 

20.  i5 

43.40 

20.32 

•I  100 

0.43 

52.    0 

0.    5 

•1089 

1.  12 

•o3i6o 

0.    0 

70 -6  70 -2 

22.  II 

48.    0 

21.38 

•1096 

1.16 

5i.5o 

0.  17 

■1090 

4.    0 

•02090 

Max. 

77-6!77-3 

22.37 

47.40 

22.  14 

•1096 

2.      I 

5o.    0 

0.  46 

•1090 

7.15 

•02140 

9.    0 

75  -3  76  -0 

23.  27 

5i.  20 

22.  21 

•logS 

2.39 

47.55 

I.    2 

•1080 

10.  16: 

•02060 

19.    0 

65  '0  66  '0 

23.59 

52.  5o 

22.  3o 

•logS 

3.  14 

46.  3o 

1.  i5 

•1087 

14.   0 

•02340 

Mia. 

63  -o  62  ^4 

23.    6 

•1094 

3.28 

46.35 

I.  43 

•io83 

18.  5o 

•o3i36 

21.    0 

64  '5  65  "4 

23.59 

•1096 

4.46 

1   5.52 

6.  20 

44.25 
43.  20 
43.45 

2.33 
0.  i5 

(t) 
•1081 

22.57 
23.59 

•o32i5 
•o323o 

22.  0 

23,  0 

65  •3'65  -6 
65  -5^65  •g 

July  2  7 

July  27 

July  27 

July  2  7 

•1079 

0.    0 

20.  52.  5o 

0.    0 

•1096 

0.    0 

•o333o 

I.    0 

65^1  65  •o 

6.38 

43.00 

3.  07 

•1089 

1 

I.    4 

53.50 

0.    8 

■1096 

0.  21 

■03297 

3.    0 

68  -2  68  -3 

7.22 

44.25 

0.  59 

•io85 

j 

I.  46 

53.30 

0.48 

•1098 

3.43 

•02520 

Max. 

73  •7,73 -2 

7.  52 

44.40 

4.  17 

•1087 

2.37 

5o.  40 

I.  45 

•1  io3 

4.20 

•02482 

q.    0 

72  •2,72-0 

9.    0 

45.35 

4.21 

•1086 
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19.37 

40.  35 

12.  3q 

•1084 

II.  18 

46.  1 5 
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Indications  of  the  Magnetometers 
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July  29 
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3.  22 
3.48 

5.  5 

6.  18 
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9.59 

0.  27 

1.  I 

1.  29 

2.  54 

4.  22 
5.23 
6.  7 
6.  29 


7-  4 
7.31 

7.45 
7.57 
8.  3o 
8.  5i 
9.13 

9-47 
9.59 

20.  34 

21.  i3 

21.  40 
21.59 

22.  19 

23.  59 


20.  5o.  35 

49.  o 
48.35 
45.  40 
45.  o 
45.  40 
45.  1 5 
44.  10 

44.  20 

45.  40 
44.40 

45.  5 

46.  25 
44.40 
44.  5o 
42.  i5 
41.  25 
41.40 

41.  o 

42.  5o 
40.  40 

39.  5o 

40.  20 
39.  55 

41.  10 
44.    o 

44.  5 

45.  10 
44.  55 
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a  4)  t3 
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■'  ft  « 

s  1^  t* 
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3=«  a 


c  aj  t3 
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II 

0   2:    0   ^- 

Si^ 

■a  =     0 

^3 

Vertic 
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V.F 
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s 

July  30 
o.    o 
o.  46 

0.  57 

1.  22 

2.  l5 
2.  46 

3.47 

4.  I 
4.48 

5.  18 

6.  52 
7-59 
9.53 

10.  40 

1 1.  10 
11.43 

12.  5 
12.44 

12.  54 

1 3.  3o 
13.49 


20.  5o.  45 
5i.  25 

52.     o 

5i.  40 
52.55 
5i.3o 
49.  35 
48.30 
47.40 
47.55 

45.  1 5 
46.35 

46.  1 5 
46.  3o 
44.  2  5 
46.  o 
43.  5o 

43.  25 
44.25 

44.  5 

45.  3o 


July  29 

h  in 

2.53 

3.  I 
3.53 

4.  4 
6.  o 
6.  10 
6.  19 
8.37 
9.  o 
9.  18 
9.59 
I.  5 
I.  20 
1.37 

1.  52 

2.  6 

2.  22 

3.  22 
3.  36 

3.  55 

4.  25 
4.59 

5.  9 
5.43 

5.  56 

6.  3i 
6.  45 
8.  4 
8.  16 
9.15 

20.  5i 

21.  22 
21.59 

22.  9 

23.  59 


July3o 
o.    o 

0.  28 

1.  4 

1.  54 

2.  14 

2.  28 
2.49 

3.  i3 

3.  3i 

4.  o 

4.  23 

4-47 
5.17 
5.25 
5.34 
5.54 
6.  i5 
6.23 
6.46 
7.29 


•logi 
•1089 
•1092 
•1087 
•1091 
•1093 
•1091 
•1098 
•1098 
•1096 
•1099 
•1096 
•1099 
•1097 
•1099 
•1095 
•1098 
•1096 
•1099 
•1099 
■1095 
•1098 
•1096 
•1099 
•1097 
•1098 
■1 101 
•1098 
•1099 
•1099 
•1087 
•io85 
•1088 
•io85 
•io83 


•io83 
•1077 
•1081 
•1082 
•1088 
•1089 
•1094 
•1092 
•I  100 
•1092 
•I  100 
•I  100 
■1108 
■I  io5 
•1107 

•I  lOI 
■I  lOI 

•I  100 
•1098 
•1098 

•1094 


July  29 

h        in 

12.  o: 
1 5. 35 
21.  3 

23.  59 
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o.    o 

3.  19 


23 
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46 

o 

1 3.  23 
17.  10 
21.19 
23.  26 
23.  59 


•0214J 
•02425 
•o3i2o 
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•o3i24 
•02710 
•02180 
•02080 
•02217 
•02220 
•02370 
•03140 
•03343 
•03370 
•o335o 
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zt  o 
gee 


Readings 

of 

Tliermo- 

meters. 
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OS 


July  29 

h        m 

3.  o 
6.  o 
Max. 
9.  o 
12.  o 
18.  o 
Min. 

21.  o 

22.  o 

23.  o 


70  -o 
73  6 
74-8 

74 'o 
72  -3 
67  "5 
64^3 
65-8 


66  •5  66-6 

67  -067  -2 


(^  v; 


OS 


70 
73-3 
74  "5 
74 'o 
72  -6 
68-0 

64  'O 

,66-6 
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0.  o 

1.  o 

2.  O 

3.  o 
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9.    o 

18.    o 

Min. 

21.    o 


68 
69-5 


68  ^2 

69  "2 


70  •2J70  -3 

71  •571  ^5 
76  -3,76  •o 

74'-3|74'i 
63  •8;64  ^8 
5g  '6  59  •! 
62  -062  '5 


p  .a 

2;  CO 
O  a 


Western 
Declina- 
tion. 


July3o 

h       lu 
14.41 

i5.    o 


16.    8 

16.  3i 

17.  o 

!i8.    3 

18.  20 
ji8.  33 
!i9.    I 

20.    2 

20.  52 

21.  o 

.21.      8 

22.  3 

22.  54 

23.38 

23.  5 1 
i  23.  59 


20.  45.  3o 

46.55 

**• 

44.  25 

45.  5 

43.  55 

*** 

44.  Q 

45.  25 

44.  i5 

47.  o 

45.  3o 
45.  o 
45.35 
44.40 

48.  10 

49.  i5 
52.  10 

52.     o 

52.  40 


July  3 1 
o.    o 
o.  19 

O.  32 

1.58 
2.  10 
2.  26 
2.  34 

2.  43 

3.  2 
4.38 

5.  2 

6.  3o 

7 
7' 


.07 

.52 


8.  O 
8.  i3 
8.  22 
8.28 
10.  8 
10.  43 

12.  26 

13.  22 
13.38 
14.42 
i5.  14 
i5.  27 
16.  2 
16.  41 
16.  58 


■aH 


rt         _-  .^   o 


s 


July3o 

h        m 

8.43 
8.56 

'9-  45 

10.  8 

11.  8 

I  I.  23 

11.37 

12.  17 
12.  5o 
i3.  4 
i3.  i5 
14.39 
16.  42 

18.  28 
18.52 

19.  23 
19.39 

20.  8 

20.  38 

21.  9 
21.29 

21.  52 

22.  o 

22.  17 

23.  9 

23.  09 


S    ■  '• 


.  52.  40 

52.     5 

52.55 

49.  5o 

50.  o 
49.  o 
49.  3o 
48.45 
47.35 

45.  40 

46.  i5 
46.  10 

45.  5 

46.  o 
45.  25 
45.  55 

45.  5 

46.  10 

46.  5 
43.  25 

47.  10 
45.  5o 
57.  5 
43.  3o 
45.  10 
43.  3o 
44.40 

41.  25 

42.  o 


July3i 
o.    o 
o.  22 

0.  35 

1.  5 
I.  14 

I.  23 

1.35 

3.    o 

3.  32 

3.47 

4.  4 

4-47 

5.  7 
5.  24 
5.39 

7.  II 
7.43 
7.55 

8.  9 
8.  22 
8.39 

'7 

29 
39 

53 

'7 


•1094 
•1095 
•1096 
•1099 
•1096 
■1097 
■fiio 
•1096 
■1093 
•1089 
•1088 
•1087 
•1092 
•1082 
•io83 
•1087 
■1084 
•ioS5 
•1086 
•1084 
•1088 
•1087 
•1084 
•1082 
•1088 

(t) 
■logi 


10.  00 

1 1.  3o 


•I  09 1 
•1088 
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•1088 
■1084 
•io85 

(t) 
•1091' 
•io85 
•1088 
•io83 
•1078 
•io85 
•1084 
•1089 
•1092 
•1088 
■log  I 
■1088 
•I  09 1 
•loSS 
•1092 
•1088 
■1090 
•1088 
•1092 
•1088 


July  3 1 
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2.  10 

6.53 
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13.55 
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21.  40 

23.  43 

23.  59 
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•o335o 
•o3i2o 
•02297 
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•02537 
•02540 
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•03387 
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Readings 
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I.    o 
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Max. 
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21.    o 


65  • 
68- 
72- 
70  ■ 
63- 
59' 
61  ■ 


I 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotefB  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  EOYAL   OBSERVATORY,   GrEENAVICH,   IN   THE  YeAR   1863. 


(cxxvii) 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  ai-e  taken  from  the  sheets 

of  the  Photograp 

bic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations 

made  with  the  t 

elescope  in  the  anc 

ient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation. 

The  Symbol  (f) 

denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  de 

notes  that  the  rer 

iding  will  apply  equ 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.   A  brace  denotes  that  at  t 

lis  time  the  curve 

of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  tl 

le  displacement. 

AT   THE   KOYAL   OBSERVATORY,    GREENWICH,    IN   THE    Ye.VR    1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  tv 

here  an  asterisk  is  attached 

to  the  n 

umber,  in 

which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 
been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re 

ent  manner.     The  Symbol 

***  den 

otes  that 

the  magnet  has 

gister  has  failed  between  the 

precedi 

ng  and  fol 

owing  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 
recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

rally  well  to  a  considerable 

range  ( 

)f  time  ne; 

ir  that  which  is 

ce  was  dislocated,  and  the  c 

iiferene 

e  of  the  n 

umbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The 

indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except 

where  an  asterisk  is  attached  to  the  e 

umber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  an( 

;ient  manner.     The  Symbol  ***  de 

notes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  r( 

igister  has  failed  between  the  precedi 

ng  and  following  readings. 

The  Symbol  :   attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  c 

f  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

•ce  was  dislocated,  and  the  diiferenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

.A.T  THE  Royal  Observatory,  Greenwich,  in  the  Year  LS63. 
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The 

indications  arc  taken  from  t 

le  sheets  of  the  Photographic  Record,  except 

where  an  as 

terisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  obse 

rvations  made  with  the  telescope  in  tlie  anci 

ent  manner 

.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of 

agitation.  The  Symbol  (f)  denotes  that  the  reg 

ister  has  fa 

iled  Ijetween  the  preceding  and  following  readings. 

The  Symbol :   attached  to 

a  time  denotes  that  the  reading  will  apply  ec 

ually  well 

to  a  considerable  range  of  time  near  that  which  /s 

recorded.    A  brace  denotes 

that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  disl 

ocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amc 

Dunt  of  the  displacement. 

AT  TUE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  in 

stances 

they  are  inferred  from  observations  made  with  the  telescope  iu  the  ancient  manner.     The  Symbol  ***  denotes  that  the  mag 

net  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  re 

adiiigs. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  -n 

^liich  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  ii 

icluded 

by  the  brace  shows  the  amount  of  tl 

le  displace 

ment. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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12.  23 

45.55 

II.  40 
11.54 

•1120 
•1118 

4.55 
5.    0 

48.    0 
48.  3o 

8.  3o 

9.  3 

■1123 
•I  I  19 

i5.  5i 

44.55 

12.  28 

•1124 

5.17 

46.40 

9-  19 

•1122 

17.  1 3 

40.  3o 

i3.  19 

•I  123 

3-49 

46.45 

9-47 

•ii53 

17.44 

44.40 

i5.  20 

•1127 

6.    0 

45.  1 5 

10.    4 

•I  123 

17.  53 

45.  35 

16.59 

•I  124 

6.  20 

44.50 

10.  i5 

•1 129 

• 

18.    7 

44.    0 

.7.    6 

•II25 

6.  42 

41.  10 

10.  3o 

■I  131 

18.  12 

45.  20 

17.31 

•II24 

7- 15: 

44.    0 

10.  38 

■III7 

18.  18 

44.    5 

18.  11 

•1129 

7.52 

44.35 

1 1.    0 

■1088 

18.  23 

45.  5o 

18.58 

•II29 

8.  i3 

44.  20 

II.  24 

1105 

18.  3o 

44.  3o 

19.  12 

•1126 

8.  24 

44.  5o 

11.  52 

■iicS 

* 

19.    0 

44.35 

19.  22 

•I  129 

8.36 

44.  10 

12.    6 

■1106 

19.  i3 

41.  25 

19.  5i 

•II29 

8.48 

44.20 

12.  i3 

■I  108 

19.  26 

45.40 

20.  3o 

•1122 

9.    6 

41.  5o 

12.  41 

■I  1 10 

20.    2 

43.  55 

20.41 

•1  124 

9.22 

43.    0 

12.  59 

■I  106 

20.  18 

44.35 

20.  59 

■I  I  19 

9.42 

40.  5o 

i3.  i5 

■I  106 

20.  00 

43.  35 

21.    8 

•I  II  I 

i   9-52 

48.50 

l3.  32 

•1136 

20.  38 

44.    0 

21.28 

•II  II 

10.  10 

42.  3o 

1 3.  55 

•I  106 

20.  45 

45.  35 

22.    4 

•1  107 

'  10.  21 

46.    5 

14.13 

•1117 

20.  09 

44.    0 

*** 

10.  29 

46.    0 

i5.    0 

•1126 

21.46 

49.  25 

22.52 

•I  1 13 

10.  42 

47.20 

1 5.  38 

•1117 

21.  57 

49.    0 

23.     9 

•I  121 

II.    9 

37.30 

i5.  58 

•1116 

22.  18 

5o.    0 

20.  33 

1122 

11.  19 

38.  20 

16.  i5 

■1108 

22.  28 

49.  10 

23.37 

•1120 

11.  29 

40.45 

16.  29 

■1108 

22.  42 

4q.  35 

23.  59 

•II25 

11.48 

42.    0 

17.    0 

•1097 

22.  5i 

48.55 

12.    5 

42.    5 

17.23 

•I  io3 

23.47 

5o.  25 

12.    9 

42.40 

18.    9 

•I  106 

23.  59 

5 1.  45 

12.43 
13.    7 
i3.  14 

40.  20 

19.38 

•1  io3 

Aug.  2  6 

Aug. 26 

Aug.26 

Aug- 26 

49.  1 5 
5i.  i5 

21.    5 

•1093 

0.    0 

20.  5i.  45 

0.    0 

•I  125 

0.     0 

•o35i6 

0.    0 

63  •1164  'o! 

13.26 

55.55 

21.  17 

•iog3 

0.    7 

5i.    5 

0.  32 

•1125 

I.    2 

•03480 

I.    0 

63-1 

647! 

1 3.  55 

47.    0 

21.  28 

•1088 

0.  24 

5i.  10 

0.  53 

•1123 

i.3o 

•03443 

2.    0 

64  '0 

65  •7! 

14.21 

46.  1 5 

21.53 

•1084 

0.  41 

5:.  00 

1.    3 

•ii33 

3.    0 

•03400 

3.    0 

64*4 

65-71 

14.43 

46.    0 

22.  10 

■io85 

0.  53 

51.45 

I.    9 

•1128 

3.26 

•o3363 

6.    0 

65^1 

66 -o: 

i5.    I 

44.    0 

22.  29 

•logo 

I.    I 

54.    5 

1.23 

•I  i3o 

3.  52 

•03357 

Max. 

65  -1 

66  •o! 

15.53: 

38.  3o 

22.  5g 

•1092 

I.    8 

53.  1 5 

I. 41 

■III  I 

4.40 

•o33o5 

9.    0 

65  •o 

66 -o; 

»«* 

23.    9 

•10S6 

1.  22 

53.  5o 

l.5i 

■1 120 

6.32 

•03240 

12.    0 

65 -o 

66-0 

16.57 

42.  10 

23.  53 

■logo 

1.32 

5i.3o 

2.    6 

•I  122 

9.  22 

■00195 

18.    0 

64 '9 

66^2, 

17.30 

43.    0 

23.59 

•1092 

I.  43 

5i.  i5 

2.  3o 

•«I49 

10.    I 

•o3i28 

Mill. 

62  -9 

62  •S' 

*** 

1.45 

52.25 

2.41 

•1139 

10.  59 

•o3i2o 

21.0 

64-4 

66^0, 

18.52 

41.  10 

2.    0 

52.    5 

2.52 

•I  137 

11.29 

•03167 

22.    0 

64-8 

65  •g; 

*  *  fli 

2.    8 

53.30 

3.    2 

•"47 

1 3.  24 

•03176 

23.    0 

65-2 

66-1 

20.  i5 

42.  20 

2.  i5 

53.    0 

3.32 

•1092 

i3.  52 

•o3i27 

20.  26 

43.  40 

2.  23 

55.20 

3.  40 

■1097 

14.  14 

•o3i36 

1 

20.  37 

43.  1 5 

2.37 

53.    0 

3.47 

•1097 

i5.  25 

■o3l22 

20.45 

44.    0 

For  th 

0  Horiz 

ontal  and  Vertical  Forces,  increasing  1 

eadiiigs  denote  inc 

•easing  1' 

jrces. 

(cxlii) 


Indications  of  the  Magnetometers 


I 


H 

Western 

a 
II 

1 

1  orce  in 
he  whole 
corrected 
lerature. 

Force    in 
;he  whole 
corrected 
erature. 

S 

5  h 

Readings 

of 
Thermo- 
meters. 

a 
it 

Western 

■wich 
ar  Time. 

1  Force  in 
the  whole 
icorrected 
perature. 

6 

a 

Force    in 
the  whole 
icoiTected 
perature. 

a 

Readings 

of 
Thermo- 
meters. 

Declina- 
tion. 

a  0    .  S 

<u   0 

^■1 

Declina- 
tion. 

5=«  S  E 

a  0       £ 

•«  =  3g 

0  ■© 

0% 

0% 

M    0) 

.  a 
H  bo 

OS 

Si 

Aug- 2  6 

Aug.27 

h         m 

0        ;         // 

h         ra 

h        HI 

h      m 

0 

0 

h        m 

0          /        u 

h        m 

h       m 

h        m 

0 

0 

21.     O 

20.  43.  40 

23.  i5 

•1  101 

21.  40 

47.30 

23.  28 

•iio3 

21.58 

48.  10 

23.37 

•1099 

22.  41: 

52.15 

23.42 

•iio3 

23.     0 

49.20 

23.49 

■I  100 

23.  21 

23.33 

53.25 

54.    0 
53.    0 

23.59 

•1118 

23.  59 

Aug.  2  8 

Aug.28 

Aug.28 

Aug.28 

0.    0 
0.16 

0.  27 

20.  56.  25 
57.  20 
56.  3o 

0.    0 
0.  22 
0.34 

•1118 

nil 

•1101 

0.    0 
0.  26 
0.38 

■o3i62 

•o3i37 
■o3io7 

I.      0 

3.    0 
Max. 

66^9 
69  •o 
71^8 

67^1 

697 
73-0 

Aug.  2  7 
0.    0 

20.  53.    0 

Aug.27 
0.   0 

•1092 

Aug.27 
0.    0 

•o2q5o 

Aug.27 
0.     0 

65^8 

66^7 

0.  41 
1.26 

52.  40 

I.    8 

■1114 

1.  17 

•02887 

1.      0 

66^5 

67^1 

0.38 

58.  25 

0.44 

•iii5 

2.     8 

•02980 

g.    0 

71^8 

73  •o 

54.  20 

1.  3o 

•1114 

2.33 

•02770 

2.     0 

67  •! 

68-1 

0.53 

58.    0 

0.  57 

•I  io5 

3.  20 

•02760 

ig.    0 

65^4 

66-4 

1.  07 

04.  10 

1.40 

•iio5 

5.53 

•02630 

3.    0 

67  ■g 

68^9 

I.    0 

59.    5 

1.    5 

•nil 

3.34 

•02740 

Min. 

62^7 

62^2 

1.  59 

54.  3o 

1.  5o 

•1107 

9.13 

■02576 

Max. 

69  -0 

69-8! 

I.    6 

57.  5o 

1.    9 

■1 102 

4.  10 

•02627 

21.    0 

64-4 

65^8 

3.  52 

47.00 

2.23 

•I  106 

10.  i3 

■02592 

q.    0 

69  ■o 

69^0! 

I.  22 

59.  20 

1.28 

■1099 

4.53 

•02620 

5.  19 

44.   0 

2.42 

•iioi 

10.39 

■02587 

18.    0 

54 '4 

65  ■■] 

1.37 

56.25 

1.  39 

•1076 

5.  12 

•02095 

5.  52 

43.  35 

2.  5o 

•iio5 

10.59 

•02600 

Mill. 

5i  5 

61  ■I 

1.56 

55.  25 

1.57 

•1080 

5.58 

•02590 

7.  3o 

8.  14 
8.  5i 

45.  10 

3.35 

•iio5 

11.57 

■02576 

21.    0 

53  ■© 

64^8 

2.    7 

57.55 

2.  12 

•1106 

6.  28 

■o255o 

44.  5o 

3.47 

•1107 

17-  3: 

•02912 

2.  22 

55.  3o 

2.32 

•1098 

7.40 

•o25oo 

45.45 

3.55 

•iio5 

20.   10 

■03244 

2.33 

56.  3o 

2.47 

•I  106 

8.  5o 

•02397 

9-    9 

42.  3o 

4.    8 

•1104 

21.  14 

■o332o 

3.    2 

52.25 

3.    6 

•1098 

9.13 

•02385 

9.  1 5 

9.  28 

43.35 

4.  i3 

•1107 

22.45 

■o3338 

3.20 

52.     0 

3.21 

•1098 

9.  3o 

■02405 

41.  25 

4.38 

•1107 

•03195 

3.25 

54.  1 5 

3.32 

1122 

10.  23 

■02420 

10.  10 

39.  25 

4.  5o 

•mo 

23.  59 

•o3i62 

3.38 

5i.  10 

3.5i 

•1095 

n.  22 

■02470 

10.  1 5 

39.  5o 

5.  i3 

•1108 

4.11 

49.30 

4.    8 

•1094 

12.  25 

■02465 

10.  43 

11.  7 

35.    0 

5.  32 

•iiii 

4.27 

5o.  35 

4.23 

•1110 

i3.  3o 

•o25o7 

43.50 

5.52 

•1104 

4.32 

49.  5o 

4.32 

•I  loq 

1 5.  40 

•02665 

II.  18 

42.35 

**■* 

4.38 

5i.  40 

4.39 

•1125 

18.  49 

•03067 

II.  27 

43.  20 

7.54 

•nil 

4.46 

49.25 

4.54 

•1100 

20.    6 

•03240 

11.  39 

42.30 

8.  3i 

■1 1 10 

4.56 

49.    0 

5.  22 

•1084 

21.  24 

•o3356 

11.43 
11.58 

43.    0 
39.  40 

9.    2 
9-29 

•1118 
■1U4 

5.    0 
5.    6 

47.    0 
46.  55 

5.47 
6.    I 

■ni7 
■I  101 

20.  59 

•03378 

12.  II 

38.  20 

9.39 

•1117 

5.  21 

41.    0 

6.  12 

•1112 

12.  22 

38.    0 

9.56 

•1108 

5.36 

35.    0 

6.  19 

•1 106 

13.56 

44.35 

*** 

10.  12 
10.  5o 

•iiig 
•1 1 10 

6.    0 
6.  10 

44.    0 
42.  55 

6.25 
6.38 

•IIIO 

•1107 

16.  18 

46.    5 

1 1.  24 
11. 3f! 

"1 1 19 
•1108 

6.  24 
6.36 

42.40 
44.    5 

6.58 
7.    8 

•1108 
•1  io5 

18.22 

43.  3o 

1 1.  43 

"1 1 14 

■1104 

6.47 

44.    0 

7.22 

■1117 

18.  27 

44.  i5 

1 1.  54 

6.57 

44.35 

7.38 

•iio5 

19.40 

41.  3o 

12.    8 
12.  i5 

•1102 
•1112 

7.12 
7.16 

43.  i5 
43.  45 

7.46 
7.  5q 

•1118 
•nil 

21.  18 

40.    0 

12.  23 

•1110 

7.25 

42.  3o 

8.  10 

1121 

22.45 

51.45 

12.32 

•1114 

7.31 

40.  35 

8.52 

•io85 

22. 5o 

5i.    0 

12.  45 

IIIO 

7.45 

44.    0 

9.    8 

•noo 

22.  5q 

54.30 

i3.  21 

•1107 

7.54 

41.  25 

9.  23 

■1097 

23.    7 

52.    0 

*** 

15.28 

•11x5 

*** 

8.    6 
8.  16 

47.40 
42.    5 

9.37 
9.45 

■1 107 
•1108 

23.  3o 

5i.  3o 

16.  54 

•1 1 14 

8-  22 

43.    0 

10.    8 

•1094 

23.  5i 

55.  5o 

18.  17 

•1108 

8.32 

41.  25 

10.  29 

•logo 

20.59 

'56.  25 

19.39 

21.  9 
21.38 

22.  2 
22.  i3 
22.  32 
22.  54 

•1 101 

•1094 
■1108 
•1109 
•nil 
■1101 

•IIIO 

8.48 
8.57 
9.    2 

9^'7 
9.37 

9^47 
10.  14 

44.25 
43.  10 
44.25 
39.  20 
41.  5o 
38.  1 5 
35.55 
i          (t) 

10.37 

10.  5o 

11.  8 

11.  20 
11.35 

12.  17 
12.  24 

•1097 
•1100 
•1112 
•noi 
■1109 
■1102 
•no6 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflTerence  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement.  


AT  THE   ROTAL   OBSERVATORY,   GREENWICH,    IN   THE   YeAR   1863. 


(cxliii) 


Greenwich 
Mean  Solar  Time. 

Western 
Declina- 
tion. 

Greenwich 
Mean  Solar  Time. 

Horizontal  Force  in 
parts  of  the  whole 
H.  F.  uncorrected 
for  Tempei-ature. 

Vertical    Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Readings 

of 
Thermo- 
meters. 

6 

a 
■%-s 

Og 

1 

Western 
Declina- 
tion. 

Greenwich 
Mean  Solar  Time. 

j1  Force  in 
the  whole 
ncoiTected 
iperature. 

a 

Force    in 
the  whole 
ncorrected 
iperature. 

4: 

a 
o.g 

Readiugs 

of 
Thermo- 
meters. 

Si 

||f4H       og 

1  t>^ 

Si 

Aug.  2  8 

Aug.  2  8 

Aug-29 

Aug.2g 

Aiig-2g; 

Aug.  2  9 

1 

10.  5o 

0       /      ti 
20.  40.      Q 

h        m 

12.38 

•iio5 

h        m 

ii         m 

0 

0 

h         ra 
0.      0 

0      '     J' 
20.  5g.  55 

h          m 

0.     0 

•1086 

h          HI 
0.       0 

•03378 

h       m 
I.      0 

0 

67-0 

68-3 

II.     o 

40.  55 

12.46 

•1112 

0.  21 

54.    0 

0.    7 

•1098 

0.33 

-03343 

3.    0 

68-9 

70  "O 

II.  3o 

49.    0 

i3.    0 

•1112 

0.  25 

54.30 

0.  42 

•io65 

0.57 

•03343 

Max. 

71-3 

72-1 

11.46 

46.  10 

13.  i3 

•1101 

0.  3o 

52.55 

1.    8 

•logi 

1.29 

-03290 

9.    0 

71  •o 

72-1 

11.59 

47.    5 

i3.  17 

•iio3 

0.46 

55.    0 

1.32 

•1073 

2.  16 

-03240 

Miu. 

61  -5 

61  -0 

12.  21 

44.20 

i3.  3o 

•1090 

0.  57 

58.  10 

2.    3 

•logi 

3.    7 

-o3o5o 

22.  40 

63-5 

65  •© 

12.  20 

44.50 

1 3.  42 

■1090 

1.37 

57.40 

2.  10 

•I  108 

4.  12 

-02848 

12.  29 

41.  35 

13.52 

■iog3 

1.  5o 

58.  10 

2.  22 

•I  102 

5.    7 

-02705 

J  2.  49 

47.  i5 

14.    6 

■logo 

2.    0 

53.    0 

2.37 

•1118 

5.  3o  1    -02690 

.2.57 

46.45 

14.  23 

•1098 

2.  12 

52.  35 

3.    2 

■1071 

6.    8  '    ^02533 

i3.  20 

48.55 

14.39 

•1097 

2.  22 

20.  53.  10 

3.  i5 

•1094 

8.  16 

-02447 

i3.  29 

46.30 

14.  5i 

•1 102 

2.37 

21.    0.    0 

3.  23 

•logS 

9.12 

•02365 

13.41 

48.55 

i5.    9 

•1106 

2.47 

20.  56.  40 

3.  35 

•1106 

12.  27 

•02532 

14.13 

49.  10 

i5.  18 

•1095 

2.55 

55.55 

3.  40 

•1104 

i3.3o 

•02637 

14.  23 

48.    5 

15.28 

•logo 

3.    4 

49.  i5 

3.48 

•1107 

i5.    6 

•o285o 

14.37 

48.    0 

1 5.  38 

•1094 

3.  i5 

5i.    5 

3.54 

•I  106 

18.56 

•o3388 

14.54 

44.  3o 

15.46 

•1085 

3.23 

47.30 

4.    8 

•iog3 

22.  40 

•03471 

i5.  10 

45.    5 

15.57 

•1086 

3.39 

52.  40 

4.  20 

•1109 

23.  Sg- 

•03438 

15.37 

40.35 

16.    9 

•io83 

3.49 

53.45 

4.  26 

■1106 

16.    0 

43.30 

16.  41 

•1091 

3.58 

5i.    0 

4.41 

•iii5 

16.  i3 

46.    5 

17.    4 

•1092 

4.    8 

46.  5o 

5.    8 

•1080 

16.  22 

45.  10 

17.    9 

•1094 

4.  i3 

48.  25 

5.  29 

•I  142 

16.37 

46.  20 

17.37 

•iog3 

4.  20 

48.  3o 

5.  40 

•1 145 

16.53 

44.50 

18.    7 

•1100 

1   4.36 

52.  i5 

6.    9 

•1094 

17.    4 

45.30 

18.  14 

•1097 

4.58 

45.25 

6.  3o 

•iio5 

17.18 

43.    5 

18.  20 

•1098 

!   5.    7 

35.55 

6.49 

•iog6 

17.28 

43.30 

18.54 

•1064 

1   5.10 

35.  45 

7.    5 

•1 100 

17.57 

40.  40 

**• 

19-    7 
1 9.  24 

•1073 
•1072 

5.  16 

5.23 

00.    0 
33.  5o 

7.  26 
7.52 

•1092 
•1104 

18.17 

43.    5 

20.  23 

•1081 

5.28 

34.    0 

8.    8 

■1097 

18.  3i 

45.40 

21.  23 

•1077 

5.41 

42.    5 

8.  20 

•1120 

18.45 

42.    0 

(t) 

5.48 

44.    5 

8.3i 

•1106 

18.58 

44.25 

23.    8 

•1057 

5.53 

43.    0 

8.38 

•iii5 

19.  i3 

41.50 

23.  20 

•1071 

6.14 

36.40 

8.53 

•iii5 

19.  22 

40.40 

23.41 

•1077 

6.  18 

37.    0 

9.  16 

•iog3 

19.36 

44.55 

23.  59 

•1086 

6.  27 

3g.  25 

9.27 

•I  io3 

19.42 

43.40 

6.43 

41.  3o 

9.42 

■1 104 

19.45 

44.45 

7-    I 

42.  3o 

10.  14 

•1094 

20.    I 

41.55 

7.  i5: 
7.31 

44.35 
43.  10 

10.  3i 

11.  6 

■logg 
•logS 

20.  i5 

42.50 

7-44 

44.  10 

11.26 

•iio5 

20.  27 

46.    5 

8.    3 

43.    0 

11.47 

•1106 

20.41 

46.40 

8.  i5 

34.  20 

12.  20 

•iog7 

20.47 

45.25 

8.27 

43.  3o 

12.53 

•iio5 

20.  57 

46.30 

9.    0 

45.55 

13.48 

•1099 

21.    0 

45.20 

9.    5 

44.  35 

i5.    8 

•iioi 

21.33 

49.40 

g.  16 

43.30 

i5.  12 

•1098 

21.40 

49.    5 

9-27 

41.35 

i5.  20 

•1 100 

22.    6 

52.20 

g.39 

44.  i5 

i5.  3o 

•1098 

22.  17 

5i.  10 

10.  26 

42.  10 

16.  46 

•I  099 

22.48 

52.45 

11.  ig 

45.  3o 

*** 

23.    0 

52.    0 

11.55 

45.40 

17.54 

•iog6 

23.  12 

54.45 

12.  21 

4g.    0 

18.17 

•1098 

23.39 
23.52 

57.    0 

12.33 

46.  3o 

18.  3o 

•1094 

55.20 

i3.    6 

47.50 

18.55 

•logS 

23.59 

59.55 

1 
1 

14-  18 

44.    5 

19-47 

•1091 

14.38 
14.58 

45.30 
43.30 

20.  18 
20.  46 

•1092 
•1089 

i 

i 

For  the  Horizontal  and  Vertical  Forces,  iiicreasiug  readings  denote  increasing  forces. 
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indications  are  taken  from  the  sheets  of  the  Pliotographic  Kecord,  except  v, 

'here  an  ast 

erisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci( 

?nt  manner 

The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  rec 

;ister  has  fa 

iled  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  ec 

ually  well 

to  a  consider.ible  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fc 

rce  was  dis 

located,  andthe  difference  of  the  numbers  included 

by  the  brace  sliows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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lis  time  the  curve  of  the  Vertical  Foi 
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ifference 

of  the  numbers  included 

3y  the  brae 

e  shows  the  amount  of 

he  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
September  5.  The  Photographic  Traces  for  the  tliree  Magnetometers  were  partially  lost,  owing  to  a  failure  of  gas. 
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otes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  bet^ 
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g  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  consi 

derable  range  of 

time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

cc  was  dislocated,  n 

md  the  differenct 

!  of  the  numbers  included 

by  the  brace  shows  the  amount  of  t 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ]S63. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflFerence  of  the  numbers  included 
bv  the  brnce  shows  the  amount  of  the  displacement.  ___^^___ 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  ;ue  taken  from  the  sheets  of  the  Photographic  Record,  except  1 

vhere  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  tlie  telescope  in  the  an 

?ient  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (|)  denotes  that  the  re< 

;ister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqn 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  ilisloeated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  tlie  displacement. 

AT  THE  Royal  Observatory,  Greexwich,  in  the  Year  180  3. 
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•II02 

46.    5 

20.  i5 

•1096 

8.  24 

44.    0 

7.23 

•I  106 

18.    q 

45.    5 

20.24 

•1091 

8.33 

43.  35 

7.54 

•1099 

18.  i5 

45.45 

20.37 

■1094 

8.52 

44.  2  5 

8.  10 

•1102 

18.22 

47.  25 

20.  42 

•1087 

9.38 

43.  10 

8.  23 

•1102 

18.27 

45.    0 

20.  52 

•1089 

9.56 

44.25 

8.52 

•II06 

18.36 

44.    0 

21.  12 

•1081 

10.  14 

43.    5 

9.    0 

•iio3 

18.41 

45.    5 

21.  41 

1    -1092 

10.  25 

44.    5 

q.3l 

•1107 

18.46 

43.  25 

21.  5i 

•1086 

j  10.  32 

43.  10 

9.41 

•iii3 

18.  5i 

44.50 

■:^** 

10.44 

45.40 

10.    6 

•1107 

18.59 

43. 20 

22.  28 

■1086 

II.  l3 

43.    0 

10.  18 

•III8 

ig.  i3 

43.50 

i      *-^* 

in. 26 

43.  00 

10.  29 

•III4 

19.41 

41.  i5 

23.  28  i    -1092 

11.42 

46.55 

10.  09 

•II23 

19.  52 

43.  20 

23.38  !    -1087 

11.58 

46.  35 

II.    8 

•II08 

20.    2 

42.  10 

23. 52       -1094 

12.  3o 

41.  20 

1 1.  3o 

•I  1 16 

20.  i3 

44.  3o 

23.  59  '    -1094 

12.  40 

40.  35 

12.    2 

•I  1 10 

20.28 

44.  3o 

t 

12.58 

42.  3o 

12.  12 

•I  1  12 

The  indications  are  taken  from  t 

16  sheets  of  the  Photographic  Record 

,  except  -i 

vhere  an  asterisk  is 

attached 

to  the  n 

umber,  in  which  instances 

they  are  inferred  from  obs 
been  generally  in  a  state  of 

ervations  made  with  the  telescope  in 

the  anci 

ent  manner.     The 

Symbol 

***  den 

ates  that  the  magnet  has 

agitation.    The  Symbol  (f )  denotes  th 

at  the  re 

gister  has  failed  bet 

ween  the 

precedi 

ng  and  following  readings. 

The  Symbol  '.  attached  to 
recorded.     A  brace  denotes 

\  time  denotes  that  the  reading  will 

apply  ec 

[ually  well  to  a  coi 

isiderabl 

3  range 

of  time  near  that  which  is 

that  at  this  time  the  cnrve  of  the  Ve 

rtical  Fo 

rce  was  dislocated, 

and  the  c 

liiferenc 

e  of  the  numbers  included 

by  the  brace  shows  the  amo 

nnt  of  the  displacement. 

AT  THE  KOYAL   OBSERVATORY,  GREENWICH,  IN  THE  YEAR    18G3. 
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Vertical  Force    in 
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Vertical   Force    in 
parts  of  the  whole 
V.  F.  uncorrected 
for  Temperature. 

Greenwich 
Mean  Solar  Time. 

Readings 

of 
Thermo- 
meters. 

OS 

oS 

SI  . 

Se|il.  i6 

Sept.  16 

Sept.  1 7 

Sept.  17 

Sept.  17 

h        111 

0         /         ;/ 

li        ra 

h       111 

U        ni 

0 

0 

h        m 

0       /       /' 

li          HI 

tl            III 

h        m 

0 

0 

1 3.    7 
i3.  32 

20.  43.  3o 

42.      0 

12.38 
12.  52 

■1100 
•1 102 

9.3g 
9.  54 

20.  43.    5 
43.  25 

9.   26 

9-49 

1107 
1112 

22.   I3 

[•o3i84 
[•00102 

1 3.  43 

42.  i5 

i3.  14 

•  I  1 09 

10.  26 

40.  35 

10.  28 

1  1  10 

23.      2 

•o3io8 

14.    8 

39.  25 

13.39 

•1112 

10.  41 

40,  3o 

10.  39 

11  10 

23.39 

■•00080 

14.  32 

40.  10 

14.  i3 

•1108 

10.56 

45.  20 

1 1.    0 

1127 

■o53io 

14.56 

42.  35 

.6.    7 

•1110 

11.    7 

44.    0 

1 1.  40 

III7 

20.  5g 

•00285 

1 5.  16 

42.45 

16.  24 

•11  12 

1 1.  3i 

40.  20 

12.    9  , 

1114 

i5.  29 

44.  20 

*** 

18.    2 

•1114 

12.    0 
12.  40 

38.  45 
35.  3o 

12.02 
12.  45 

I  106 
1104 

ig.  45 

43.  5o 

i8.3o 

•1112 

1 

12.56 

38.  25 

i3.    2 

1108 

19.  53 

47.45 

**« 

.3.19 

3q.  10 

i3.  3o 

1104 

20.    2 

43.  5o 

19.  3i 

•iii5 

i3.3o 

38.    5 

i3.  52 

I  io3 

20.  i3 

43.30 

20.    9 

•1 107 

i3.  57 

40.40 

14.    4 

1107 

20.  23 

42.  3o 

*#* 

14.  18 

48.  20 

14.  20 

1 102 

20.  i6 

43.    5 

20.  53 

•1 107 

14.57 

45.    5 

14.48 

1 1 13 

20.  43 

42.15 

21.    6 

•111  1 

i5.  10 

43,  20 

14.55 

1112 

20.  45 

40.  25 

21.21 

•I  1 10 

i5.  43 

42.    5 

i5.  36 

1117 

21.  24 

44.    0 

*»» 

16.  i3 

42.    5 

16.  1 1 

1112 

2  I.  3o 

42.45 

22.    2 

•1  io3 

16.  3o 

43.  ob 

16.24 

11 15 

21.  53 

47.00 

22.23 

•I  101 

16.  41 

42.  25 

16.  36 

iii3 

22.    7 

48.  0 

(t) 

17.    0 

43.  20 

17.14 

iii5 

22.  i5 

45.  3o 

18.47 
18.57 

41.  00 
41.  5o 

19.40 
21.  28 

iii3 
1  io5 

22.  jj 

5i.    0 

**^ 

22.  17 

1104 

*** 

. 

19.  48 

41.    0 

22.  26 

1106 

22.  55 

52.  10 

20.  53 

41.55 

22.  45 

1104 

23.  :3 

46.  40 

21.     0 

21.    8 

41.  10 

42.  5 

23.    5 

1 106 

(t) 

23.  45 

48.30 

21.  22 

42.  20 

23.59 

5o.  35 

22.  28 
22.  39 

45.  3o 
45.  i5 

i                I 

Sept.  1 7 

Sept.  1 7 

Sept.  17 

Sei.t.17 

23.  23 

48.  5o 

0.    0 

20.  5o.  35 

(t) 

0.    0 

•03453 

0.    0  158  •ops  'o 

23.  40 

52.  i5 

0.   12 

49.40 

1.    0 

•1114* 

1.    5 

•00450 

1.    0    58 -458 -5 

23.59 

52.    5 

0.  29 
0.41 

,  5i.    0 
48.  40 

1.  3o 
1.53 

•1 120       I.  3o 

•03410 
•03420 

2.  0   59  -6  59  ^4 

3.  0   61  ^061  •o 

•1121 

1.43 

0.  52 

49.  10 

2.    7 

•1124 

3,    1 

•o32go 

Max. 

63  •7,64  ^71 

Sept.  1 8 

Sept.  1 8 

Sept.  18 

Sept.  18 

I.    1 

48.  i5 

2.43 

•1127 

4.43 

f-o3o26 

9.    0 

63  •764-7, 

0.    0 

20.  52.    5 

(t) 

0.    0 

•o3285 

I.    0 

60  ^6 

60  -2 

I.  46 

48.30 

2.49 

•1122 

V03148 

18.40 

59  •0^58  -8 

0.    7 

53.  40 

0.    3 

1104 

1.25 

•o3232 

3.    0 

62^3 

62  •o 

2.      0 

47.40 

3.    0 

■1 123 

5. 24 

•o3o85 

I^Iin. 

57^0 

06  ^5 

0.  i3 

53.    0 

0.  Oj 

1 107 

3.  10 

•03087 

Max. 

66^2 

67  -o 

2.     6 

48.  20 

3.    8 

•11 11 

5. 35 

•o3io8 

21.0 

58 -o 

58^2 

0.  28 

54.    0 

0.  40 

1104 

4.38 

•0302o 

9.    0 

64^6 

65  •S 

2.  16 

48.  10 

3.2  1 

•1111 

6.32 

•02968 

0.  36 

53.    0 

0.  59 

1104 

6.    2 

•02884 

18.    0 

60  •o 

60  '4 

(t) 

3.  3o 

•11 15 

7.39 

•02893 

0.  5i 

53.  5o 

1.  i5 

1098 

7.30 

•02784 

Min. 

57  ■!, 

077 

3.    0 

57.31* 

4.    0 

•1106 

9.  i5 

[•02858 

I.    2 

52.  5o 

1.38 

1104 

11.  40 

•02781 

21.    0 

59  '5 

5g  '2 

3.  5 1 

48.40 

4.  3o 

•I  io5 

l-o3o5i 

2.  I.: 

55.50 

2.  10 

1  io3 

14.    2 

•02920 

5.  i8 

44.35 

4.41 

•1127 

11.    7 

•o3o2  2 

2.43 

5i.  3o 

2.  21 

1 106 

14.57 

•02960 

5.41 

43.  25 

4.  55 

•1  io5 

11.40 

•o3ooo 

3.    3 

5o.  40 

2.  28 

1  104 

16.  23 

•o3ioo 

6.    9 

44.25 

5.32 

•11 10 

i3.  40: 

•o3io2 

3.  10 

5i.5o 

2.38 

1  io5 

20.  27 

•03401 

6.  28 

44.  10 

5.54 

•1 107 

16.  3o 

•03340 

3.26 

5o.  10 

2.5l 

1 100 

22.  i5 

•03463 

6.32 

44.  3o 

6.  i5 

•1 106 

18.  14 

f-o3437 

3.  z:i 

48.  55 

3.    9 

1099 

22.  23 

•03440 

6.  42 

43.  10 

6.  5o 

•1 1 10 

Vo336o 

3. 45 

5o.    0 

3.  17 

I  106 

23.    1 

•03457 

7.  14 

43.  25 

7.  14 

•1 107 

18.  5o 

•o336o 

1 

4.  0 

44.45 

3.  43 

1 101 

23.  59 

•03422 

7.29 

42.  10 

7.27 

•1 106 

19.    8 

•03420 

4.    8 

41.  10 

3.5i 

1 104 

7.38 

42.  5o 

7.45 

■II 11 

- 

/•o342o 

4.  16 

42.30 

3.56 

I  lOI 

7.  55 

42.    0 

8.    5 

•1108 

19.  40 

1-03388 

4.38 

43.  1 5 

4.    4 

1104 

8.21 

43.    0 

8.  i3 

■1111 

20.41 

[•03420 

4.48 

44.  3o 

4.13 

1094 

8. +5 

41.  10 

8.38 

•1108 

V03462 

4.  55 

43.  45 

4.38 

1099 

8.54 

42.  25 

8.  5i 

•1 109 

21.  28 

•03440 

5.17 

;  45.  3o 

4.  5o 

iio5 

1 

q.  20 

41.  10 

9.  i3 

■1 107 

'  •o325o 

1 

For  the  Hori 

zontal  and  Vertical  Forces,  increasing 

readings  denote  incr 

casing  forces. 
/ 
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Indications  of  the  Magnetometers 
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OS 

Sept.  1 8 

Sept.  1 8 

Sept.  19 

Sept.  1 9 

Sept.  1 9 

Sept.  1 9 

h         n) 

0       /       " 
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h         m 

b         m 

0 

0 

h       til 

0       /       // 

li         m' 

h        m 

h        m" 

0 

0 

5.27 

20.  44.  5o 

5.    0 

•iio5 

0.      0 

20.  5i.  10 

0.      0 

•1094 

0.       0 

•03422 

I.       0 

62-6 

62-6 

5.  42 

46.30 

5.    6 

•1  lOI 

0.  i3 

5o.  3o 

0.  3o 

•1099 

r'o3340 
\ -032  70 

3.    0 

65-5 

65-8 

6.  12 

46.    0 

5.  12 

•II02 

0.39 

52.  10 

I.    2 

•1094 

I.      0 

Max. 

68  ^2 

68  •g 

6.36 

43.  20 

5.  32 

•1098 

0.  52 

5i.    5 

1.45 

•1100 

1.28 

•o32io 

0.    0 

67-1 

67  -5 

7-    7 

44.35 

5.39 

•I  102 

I.    0 

5 1.  35 

1.55 

•iio5 

2.41 

•02960 

iVIin. 

58 -g 

58-3 

7.  19 

43.  25 

5.49 

•IIOI 

1.48 

48.  5o 

2.  i3 

•IIOO 

3.22 

•02864 

2  1.  3o 

60  -g 
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7.42 

45.  40 

6.  10 

•|io3 

2.    0 

49.  10 

2.3l 

•iio5 
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7.59 

43.    5 

6.  24 

•1096 

2.  10 

48.  3o 

2.40 
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•02770 

9.24 

44.30 

6.37 
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•1097 

4.42 

45.  40 

3.  26 
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1102 

5.27 

45.  55 

3.35 

•1 100 

21,28 

•03347 

10.  i5 

43.35 

7.55 

■1094 

5.47 

44.  5o 

4.    2 

•1090 

21.45 

•03342 

10.  3o 

39.    5 

8.32 

•I  io3 

6.  20 

44.30 

4.27 

•1093 

22.  i3 

•03384 

1 1.    2 
11.  II 

41.  25 

39.  5o 

8.43 
9-42 

•I  lOI 

•I  106 

6.33 

7.    6 

43.  55 

44.  0 

4.  5o 

5.  2 

•1099 
•1096 

23.59 

•03490 

II.  19 

41.    0 

9.  5 1 

•nil 

7.  II 

44.  10 

5.32 

•1092 

II.  45 

36.  5o 

9-56 
10.  10 

•III2 

•I  107 

7.40 
8.40 

43.  10 
43.  1 5 

5.47 
5.58 

•1097 
•1098 

12.  29 

36.  45 

10.  3o 

■1122 

9.  1 5 

07.    0 

6.    7 

•1096 

12.  45 

38.    5 

10.  45 

•III7 

10.    I 

41.40 

6.  1 5 
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i3.    9 

37.  10 
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•II  i5 
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43.  10 

6.22 

•1099 

i3.  i5 

38.    5 

II.  12 

•1116 

12.37 

43.  1 5 

6.28 

•1095 

13.34 

37.00 

11.  39 

•I  1 10 

12.47 

43.40 

6.36 

•1  lOI 

i3.  48 

41.  25 

11.  48 

•II 12 

i3.  23 

41.  55 

6.52 

•I  102 
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42.45 

12.  12 

•1104 

14.    6 
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•1098 

14.56 

37.35 

12.  23 

•I  106 

14.41 

40.    0 
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•1098 
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12.58 

•1099 
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5o.    0 

7.  55 
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1 5.  33 

3g.  3o 

i3.  i3 

•IIOI 

15.47 

40.    5 

8.  i3 

•logg 
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39.30 

13.32 

•1098 

16.41 

40.  25 

8.  3o 

•1100 

16.    0 

41.  10 

13.43 

•IIOI 

17.    I 

44.  25 

8.40 

•1102 

16.    5 

40.  3o 

1 3.  5o 

•iioo 

17.  17 

45.30 
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•1 100 

16.  22 

41.  35 

14.38 
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18.    I 
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•1100 
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41.40 
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•iio5 
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44.    0 

10.  22 

•1102 

16.  59 

44.  25 

i5.  38 

•I  104 

18.47 

42.  25 

11.  17 

•I  lo3 

17.36 

45.    5 

15.55 

•  I  I  OCj 

18.58 

43.  25 

11.28 

•iio5 

18.  18 

46.00 

16.    3 
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19.  22 

43.  20 

1 1.  42 

•iio3 

18.  34 

45.10 

16.  39 

•iii5 

19.48 

5o.  35 

12.  23 

•I  104 

ig.  16 

47.55 

16.  56 

•iii5 

20.    3 

5o.  20 

12.  40 

•1 109 

19.57 

44.  i5 

17.29 
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20.  26 

5 1.  35 

14.35 

•1108 
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44.  10 

17.49 

•1107 

20.  33 
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14.  5o 

•I  1 10 

21.  54 
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17.55 

•I  109 

20.  45 

49.20 

i5.    8 
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49.30 

18.  i5 
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20.  54 

5o.    5 

i5.  26 
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23.  27 

5o.    0 

18.32 

•I  io3 

21.  i3 
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1 5.  38 
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23.46 

5i.  3o 
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1 

21.01 
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TlK 

indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  i 

vhere  an  as 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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le  amount  of  the  displacement. 

AT  THE  EOYAL   OBSERVATORY,   GREENWICH,   IN  THE  YeAR   1863. 
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The 

indications  are  taken  from  the  sheets  of  the  Photograi) 

lie  Record, 

except  V 

diere  an  asterisk  is 

attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  t 

ilescopc  in 

the  anc 

ient  manner.     The 

Sjaiibol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f 

)  denotes  tl 

at  the  re 

jister  has  failed  heU 

veen  the  preceding  and  following  readings. 

The  Symbol  '.  attached  to  a  time  denotes  that  the  r 

eading  wil 

apply  e 

jually  well  to  a  con 

siderablo  range  of  time  near  that  which  is 

recorded.  A  brace  denotes  that  at  this  time  the  curve 

;  of  the  Ve 

•tical  Fo 

rcewas  dislocated,  a 

ndthe  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Obseryatoey,  Greenwich,  in  the  Year  18G3. 
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Indications  of  the  Magnetometers 
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ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

;hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancic 

3nt  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  ro.idings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equ 

ally  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  tha  curve  of  the  Vertical  For 

CO  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  the  sheets  of  the  Photographic  Eecord.  except  tt 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  -with  the  telescope  in  the  anc 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  regi 

ster  has  failed  between  the  preceding  and  following  readings. 

The  Symbol :  attached  to  a  time  denotes  that  the  reading  will  apply  equa 

lly  well  to  a  considerable  range  of  time  near  that  which  is 

recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  For 

ce  was  dislocated,  and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greexwich,  in  the  Ye.\.r  1863. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  failed  between  the  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  which  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  diflerence  of  the  numbers  included 
by  the  lirace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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The  1 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  w 

licre  an  asterisk  is  attached  to  the  number,  in  which  instances 
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hey  are  inferred  from  observations  made  with  the  telescope  in  the  ancic 

nt  manner.      The  Symbol  ***   denotes  that  tlic  magnet  has 

1 

jcen  generally  in  a  state  of  agitation.  The  Symbol  (f )  denotes  that  the  reg 

ister  has  failed  between  the  preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  tliat  the  reading  will  apply  eq 

ually  well  to  a  considerable  range  of  time  near  that  which  is 

] 

-ecorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated,  and  the  difference  of  the  niimbers  included 

1 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  EOYAL   OBSERVATORY,  GREENWICH,  IN  THE  YeAR   1863. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  i 

'here  an  asterisk  is 

attached  to  the  number,  in  which  instances 

tliey  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ient  manner.     Tht 

Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  re 

gister  has  failed  be 

tween  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

ually  well  to  a  con 

siderable  range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dislocated, 

and  the  difference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications 

are  take 

n  from  the  sheets  of  tlic  Photographic  Record,  except  where  an  asterislc  is  attached 

to  the  number,  in  which  instances 

they  are  in 

ferred  f 

rom  observations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  * 

**  denotes  that  the  magnet  has 

been  genera 

lly  in  a 

state  of  agitation.    The  Symbol  (t)  denotes  that  the  register  has  failed  between  the 

preceding  and  following  readings. 

The  Symbc 

1  :  atta 

died  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable 

range  of  time  near  that  which  is 

recorded. 

A  brace 

denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  d 
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The  indications  are  take 

n  from  the  sheets  of  the  Photographic  Record,  except 

where  an  asterisk  is  attached 

to  the  n 

umber,  in  which  instances 

they  are  inferred  fi 

om  observations  made  witli  tlie  telescope  in  the  ancie 

it  manner.     The  Symbol  ■ 

**  deno 

tes   that   the  magnet  has 

been  generally  in  a 
The  Symbol  :  atta 

state  of  agitation.     The  Symbol  (f)  denotes  that  the  re 

^ister  has  failed  between  the 

preeedii 

ig  and  following  readings. 

ched  to  a  time  denotes  that  the  reading  will  apply  cqu 

ally  well  to  a  considerable  1 

■ange  of 

time  near  that  which  is 

recorded.     A  brace 

denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rco  was  dislocated,  and  the  t 

ifferenc 

e  of  the  numbers  included 

by  the  brace  shows 

the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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6.47 

I  122 

4.45 

42.55 

*** 

8.36 

•0533-; 

21.45 

46^3 

47  "0 

8.  3i 

32.  3o 

7-    I 

I  112 

5.    4 

40.  10 

3.    4 

•1128 

ID.  45 

•03412 

8.45 

37.  55 

7.  11 

•1118 

5.39 

42.40 

3.43 

•1127 

12.     7 

[•03477 

8.52 

37.  20 

7.41 

1124 

6.  18 

43.  1 5 

3.  57 

•1129 

[■o36q5 

9.    8 

3j.  3o 

8.  11 

11  12 

7.16 

42.    5 

4.49 

•1128 

14-46: 

•o386o 

9.  20 

38.40 

8.28 

1126 

7.27 

42.  35 

5.45 

■1128 

17.58 

•04090 

9.34 

38.35 

8.43 

I  120 

7.  53 

41.  3o 

6.17 

•1127 

21.  l3 

•04197 

9.46 

39.  10 

9^  19 

II25 

8.  12 

42.  25 

**» 

7.    2 
7.18 

•1129 

•1128 

23.  59 

•04219 

lo.    2 

lo.  10 

3j.  35 
3j.  55 

9-27 
9.38 

1129 
II24 

10.  22 

41.55 

8.    0 
8.  10 

•1129 
•ii3i 

10.  20 
10.  38 

36.  i5 

38.35 

9.  52 
10.  29 

II27 
II26 

11.    8 

42.    5 

8.22 

•1129 

10.  45 

37.50 

10.  58 

1  i3o 

11.53 

41.  25 

*** 

8.42 
8.59 

•Il3i 
•I  l3o 

II.    0 
II.    8 

39.  25 
39.    5 

II.    4 
11.42 

1133 
ii33 

1 3.  43 

43.    0 

II.    0 

•ii3i 

II.  23 

41.  10 

12.    0 

1129 

14.37 

42.  25 

11*12 

•ii33 

12.37 

39.  3o 

i3.    1 

1128 

i5.  42 

43.  3o 

*** 

12.  17 

I2.30 

•1134 
•ii34 

12.53 
13.    9 

40.  3o 
40.    0 

i3.  22 

13.48 

1I32 

1129 

19.    4 

42.30 

12.  43 

•ii35 

13.58 

40.45 

14.    4 

Ii3i 

20.37 

40.    5 

14.57 

•I  i35 

14.    7 

39.  3o 

14.  14 

1 1 29 

21.  22 

41,    0 

1 5.  34 

•1137 

14.  20 

3g.  10 

14.41 

Il32 

22.    3 

42.  55 

1 5.  46 

•ii36 

14.  35 

4..15 

15.17 

1129 

23.45 

47.  10 

16.  1 1 

•1139 

14.45 

40.  20 

i5.  45 

1 121 

23.59 

47.  i5 

17.58 
18.52 

20.  2q 

21.  l3 

21.28 

21.  41 

22.  1 
22.  23 

22.  04 
22.47 

23.  48 

23.  59 

•I  142 
•.143 
•I  104 
•1127 
•1126 
•1127 
•1122 
•1124 
•1129 
•1093 

•1123 

•1124 

15-24 
15.55 
16.37 

17.  12 
.7.56 

18.  7 

18.  42 

19.  8 
19.22 
19.  3 1 

19.  52 

20.  22 
21.0 
21.38 

41.  00 

40.  20 
48.  55 

42.  i5 

41.  0 
09.45 
41.    5 
40.45 
41.  25 
40.35 
41.30 
39.  45 
39.  20 
44.35 

16.17 

16.  37 

17.  18 
17.46 
ig.    6 
i9^3g 
ig.  45 
20.  1 5 

20.  53 

21.  21 

22.  0 

22.  23 

23.  1 5 
23.  19 

1146 
1 148 

1 145 
1107 

IIOI 
1125 

1126 

II2I 

1  120 
I  122 
1116 
III7 
I  1  18 
1119 

Nov.  I 

Nov.  1 

Nov.  I 

Nov.  I 

0.    0 

20.  47.  i5 

0.    0 

•1124 

0.    0 

•04219 

1.    0 

47-3 

47^3 

21.49 

43.35 

(t) 

0.  1 5 

49.    5 

0.  42 

•ii3i 

1.38 

•04198 

Max. 

49-2 

49-5 

22.    7 

47.  10 

0.45 

49.15 

*■** 

7.  22 

•03916 

8.  3o 

48-8 

49  •o 

22.36 

45.    0 

For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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Indications  of  the  Magnetometers 


a 
P 

Western 
Declina- 
tion. 

a 

■SB 

izontal  1  orce  m 
rts  of  the  whole 
F.  uncorrected 
•  Temperature. 

a 

•SH 

<5i 

tical   Force    in 
rts  of  the  whole 
F.  uncorrected 
:  Temperature. 

■Sh 

Eeadings 

of 
Thermo- 
meters. 

0 

Western 
Declina- 
tion. 

a 

0  tr" 

(L,     0 
ii  '^^ 

0 

rizontal  Force  in 
irts  of  the  whole 
.  F.  uncorrected 
r  Temperature. 

Greenwich 
ean  Solar  Time. 

:rtical  Force    in 
arts  of  the  whole 
'.  F.  uncorrected 
ir  Temperature. 

a 

a* 

Headings 

of 
Thermo- 
meters. 

Ss. 

Pi 

3 

Sg.H« 

sa><g 

a> 

ol 

1 

% 

^-S^ 

s 

^^^^   1 

S 

0^. 

Nov.  I 

Nov.  2 

Nov.  2 

h       w 
22.52 

0      /      /' 
20.  48.     0 

b       m 

h       111 

h       ra 

0 

0 

h       ra 
19.55 

0        1     11 
20.43.  2J 

h         ni 
20.  52 

•iii5 

h       111 

b         m 

0 

0 

23.      O 

47.20 

20.     2 

43.    0 

21.   16 

■I  1 15 

23.  i3 

48.25 

-**^:- 

21.47 

•1118 

23.3/ 

47.35 

20.37 

45.      0 

22.      2 

•1116 

23.47 
23.  5g 

49.30 

1 

20.45 

44.40 

22.  3o 

■1118 

49.  l5 

20.  57 

21.  3o 

45.  55 

45.  1 5 

46.  10 

23.      8 

23.57 

23.  59 

•1116 
-1 121 

Nov.  2 

Nov.  2 

Nov.  2 

Nov.  2 

21.  45 

•1120 

o.    o 

20.  49.  i5 

(t) 

0.    0 

•03734 

1.      0 

5l  'i 

5i  -7, 

22.  11 

45.    0 

o.  28 

47.    5 

0.  14 

•1118 

2.42 

•03465 

3.    0 

53  ^2 

53-5; 

22.47 

45.    0 

0.  5 1 

46.  20 

0.  3o 

•iii5 

2.58 

•03460 

Max. 

55-8 

56  ^6; 

23.  12 

46.  55 

I.    2 

47.  1 5 

0.44 

■1116 

3.2  1 

•03400 

9.    0 

52^8 

52-6 

23.  20 

46.    5 

1.32 

46.  1 5 

0.59 

•in5 

4-    7 

•03341 

18.    0 

47  "5 

48-1 

23.  24 

47.    0 

2.    2 

47.  10 

I-    7 

•1118 

5.    4 

•o33oo 

Min. 

45  •o 

44-3 

23.  5o 

46.    5 

2.3l 

3.    8 
3.  12 

45.    5 
44.    0 
44.30 

1.28 
1.40 
2.  22 

•1119 
•1118 
•1119 

7.13 
8.  3i 

■■03294 

'  -03455 

•03447 

21.    0 

46  •o 

47  "o 

23.  59 

46.55 

Nov.  3 

Nov.  3 

Nov.  3 

Nov.  3 

3.  21 

43.  5o 

2.44 

■1118 

10.  18 

•03480 

0.    0 

20.  46.  55 

0.    0 

•1120 

(t) 

Min. 

47-5 

48  -0 

3.  3i 

44.  25 

3.27 

•1122 

II.  25 

*o3520 

0.  1 5 

47.50 

0.49 

•II23 

I.    0 

•04194* 

I.    0 

47-8 

48-2 

4.25 

4.45 
5.    8 

43.    5 

43.  45 

42.  5 

43.  0 
39.  3o 

3.38 

•1124 

12. 3i 

•o358o 

0.  23 

47.20 

1.23 

•1118 

I-    7 

•04170 

3.    0 

5o-o 

5i  •o 

3.56 

■I  120 

i3.    9 

•o3582 

0.  59 

48.55 

1.56 

•1123 

2.  i3 

•04100 

Max. 

53-8 

54-5 

4.  40 

•1123 

1 5.  17 

•03824 

1.27 

46.55 

3.25 

•1118 

4.  3o 

•03706 

q.    0 

53-5 

54^5 

5.17 
5.43 
6.    I 

5.    7 

•I  1 1 1 

15.58 

•03864 

I.  59 

46.    0 

3.46 

•1122 

7.16 

•03390 

Min. 

52-8 

53-2 

5.24 

•1118 

19.    7 

•041 3 1 

2.  12 

46.  1 5 

4.    2 

•1122 

g.    0 

•03345 

18.    0 

55 -o 

56  •o 

41.  10 

5.  40 

•iii3 

22.  42 

•04230 

3.  3i 

44.    0 

4.45 

•1102 

9.27 

•03342 

21.    0 

55  -7157  •c 

6.22 

40.35 

5.58 

•liiq 

23.45 

•04220 

4.15 

44.55 

5.  24 

•1117 

10.  5o 

•o32g5 

22.    0 

56  ^3  57  •£ 

6.  41 

7.40 

7-47 
8.  i3 

43.  25 
42.40 
41.  45 

6.12 

•Ili5 

(t) 

4.33 

43.    0 

5.38 

•I  1 13 

i5.  17 

17-    9 

[•03240 

V03450 

•03349 

23.     0 

56  •8:58 -I 

6.23 
6.  3o 

•1116 
•1122 

4.54 
5.    9 

38.    5 
36.  i5 

5.  5o 

6.  0 

•1117 
■iii5 

Max. 

57-5 

58^5 

42.  3o 

6.  5o 

•1118 

5.24 

41.  20 

6.45 

•1114 

21.    5 

•03179 

8.52 

9.  28 

9-% 
10.    7 
10.  27 

42.40 
36.  25 

8.    0 
8.23 

•II25 
•1120 

5.37 
5.57 

41.  i5 

42.  20 

7-  17 
8.  16 

•1121 

•II  16 

22. 12 

/•o3i58 
Vo3265 

36.    0 

8.41 

•II20 

6.    7 

41.  55 

8.38 

•I  123 

23.45 

•o3i38 

3o.  10 

9.    8 

•II25 

6.17 

43.  25 

9.    5 

•I  I  12 

(t) 

36.40 

9.23 

•II23 

6.  26 

43.  10 

g.  23 

•III8 

10.  34 

36.20 

9.46 

•ii3o 

6.37 

44.25 

10.    0 

•III7 

*»* 

10.    9 

•iii5 

7.58 

42.    0 

10.  14 

■1123 

10.48 
1 1.  16 

38.25 

10.  17 

•I  120 

8.23 

38.  20 

10.  41 

•I12I 

35.20 

10.  29 

•1II6 

8.38 

39.  10 

11.37 

•iiig 

*## 

10.  40 

•1II8 

9-    9 

32.  10 

*** 

12.    8 

40.    0 
44.    0 

II.  II 

•1122 

9.  3o 

38.    5 

12.  5o 

•II23 

12.  23 

II.  18 

•II23 

9.56 

39.30 

i3.  i5 

•iiig 

i3.    0 

37.50 

11.  45 

•III7 

10.    0 

09.    5 

1 3.  ?>2> 

•I  120 

13.26 

40.30 

12.  16 

•II24 

10.  12 

41.    0 

13.47 

•1118 

13.34 

39.  i5 

12.45 

•I  140 

10.  3o 

40.  35 

14.  10 

•1122 

13.42 

40.  25 

i3.  12 

•II28 

10.  5i 

38.  20 

16.  27 

•1122 

i3.  5i 

39.  i5 

13.43 

•II2I 

II.  25 

40.  35 

16.  45 

•I  125 

14.    8 
14.51 

42.    0 

14.    0 

•II25 

12.    2 

39.  25 

17.37 

•II24 

42.  1 5 

14.  12 

•II24 

12.  34 

41.    5 

18.  i3 

•ii3o 

i5.  21 

47.    0 

i5.    4 

•II25 

12.  42 

40.  25 

18.  45 

•1128 
•1126 

16.    3 

42.  1 5 

15.45 

•I  134 

1 3.  41 

40.  10 

ig.  3i 

16.  i3 

41.45 

16.    8 

•ii36 

13.53 

41.  10 

19-46 

•1128 
•I  126 

17.37 

42.  55 

17.34 

•Il32 

14.  28 

42.    0 

20.  12 

17.48 

41.  35 

17.58 

•1134 

14.49 

41.    0 

20.  27 

•I  121 

17.53 

42.35 

18.  i5 

•ii3q 

i5.    6 

41.    0 

20.  5; 

•1118 

18.34 

42.    0 

19.    5 

■ii36 

i5.  12 

42.  25 

21.    6 

•11 19 

19.33 
19.46 

43.  10 

19-41 

•ii3i 

15.25 

41.  10 

21.33 

•1111 

42.  i5 

20.  38 

•I  1 13 

i5.36 

42.  3o 

22.    7 

•mo 

16.28 

44.20 

The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except_ where  an  as 

terisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  mannei 
been  generally  in  a  state  of  agitation.  The  Symbol  (f)  denotes  that  the  register  has  fa 

".     The  Symbol  ***  denotes  that  the  magnet  has 

iled  between  the  preceding  and  following  readings. 

The  Symbol :   attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 
recorded.    A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dis 

to  a  considerable  range  of  time  near  that  wliich  is 

ocatcd,  and  the  diiTercnce  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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4>          •" 

"o  2  i! 

a3 

a> 

Readings 

aJ 

a> 

0    0  -3      . 

^' 

■"  "o    ^    (U 

a;     1    Ke.idiugs 

s 

Western 
Declina- 

.3     S 
"^     1 

•SgS. 

c 
■S  13 

Force 
'  the  wh( 
ncorrect 
iperatuTi 

•gs 

■?  S3 

C3  TS 

of 
Thermo- 
meters. 

a 

c4  0 

Western 
Declina- 

E 
•It 

ntal  Force 
of  the  wh< 
.  UDcorreet 
'emperatur 

Force 
'the  whi 
ncorrecl 
iperatur. 

.0  f9 
■?S 

C3    0 

of 
Thermo- 
meters. 

s^ 

t^      1 

=  =  i 

Scg 

13°^g 

Ic2 

f^  S 

SI 

St« 

Sec 

1=^  »  n 

Sm 

og 

pcj  g 

<5g 
1 

tion. 

5§      .§ 

Ol 

5g 

r3 

W    be 

OS 

tion. 

1 

1 

Ol 

(=5 

ol 

Nov.  3 

Nov.  3 

Nov.  4 

Nov.  4 

h       m 

0         /         /; 

1)        m 

h       ni 

ll             IX 

0 

0 

h        m 

0       /       // 

h         m 

b       ni 

h        ra 

0 

0 

16.47 

20.  42.  5o 

23.  22 

1098 

16.       0 

20.41.    5 

12.  46 

■1073 

.7.    8 

42.      0 

23.45 

1 100 

16.  i3 

40.  10 

i3.  i5 

•1 126 

17.31 

44.30 

23.59 

1099 

16.  07 

42.30 

i3.  og 

•1109 

18.    6 

45.    5 

17.30 

42.40 

14.    8 

•1107 

18.33 

44.25 

17.40 

41.  25 

14.21 

•1097 

18.41 

46.    0 

17.45 

42.  3o 

14.48 

•1094 

18.56 

44.  0 

17.53 

41.  i5 

i5.    1 

•iio5 

19.27 

42.  10 

18.    0 

43.    0 

15.23 

•iio3 

19-42 

43.    5 

18.    6 

42.    c 

i5.  3o 

•1 106 

20.  29 

41.25 

18.  11 

43.  55 

i5.  52 

•1 104 

20.  52 

40.  25 

18.  19 

40.45 

*** 

21.  23 

43.  5o 

18.  27 

42.  5o 

16.42 

■1110 

21.  3j 

45.    0 

18.38 

40.  55 

17.    4 

•1107 

21.53 

44.35 

18.45 

43.    5 

17.43 

■iio5 

22.    6 

46.    5 

19.40 

43.30 

*•«-* 

22.32 

46.  20 

ig.  5i 

45.25 

18.  i5 

•1114 

22.47 

45.40 

20.    0 

43.  55 

18.  18 

•1 106 

23.  59 

48.  40 

20.  10 

45.    0 
44.50 
49.  10 

18.28 
18.37 
18.49 

•1118 
•I  1 12 
•1 1 19 

Nov.  4 

Nov.  4 

Nov.  4 

Nov.  4 

20.  22 
20.  29 

0.    0 

20.  48.  40 

0.    0 

1099 

(t) 

0.    0 

577 

58  •S 

20.  42 

44.    0 

19^47 

•1087 

0.  24 

48.25 

0.17 

I  102 

0.  10 

•o33io 

I.    0 

58^5 

59 

20.45 

46.  i5 

19.  52 

•1088 

0.  3o 

47.25 

0.  3y 

1 100 

0.  56 

'•03248 
'  ^03345 

2.    0 

5g  -2 

60  •I 

21.    5 

42.  5o 

20.    9 

•1078 

I.  10 

48.  20 

I.    2 

iio5 

3.    0 

60  ■o 

60 -q 

21.  21 

40.  10 

20.  17 

•1080 

1.16 

49.20 

1.  11 

iio3 

3.21 

•o3i53 

6.    0 

60  8 

61  ^3 

21.  27 

40.35 

20.28 

■•074 

1.32 

48.35 

I.  20 

1 106 

3.  3o 

■■03148 
';o3225 

Max. 

61  -2 

61  ■S 

21.36 

42.  10 

20.  38 

■1084 

1.47 

49.25 

1.45 

I  io5 

9.    0 

60 -1 

60 -2 

22.    2 

42.    0 

20.  45 

•1073 

2.  i3 

48.    5 

1.48 

1102 

4.52 

■03104 

12.     0 

09  -3 

60  •o 

22.    9 

43.    5 

21.    0 

•1088 

2.  22 

48.50 

1.  59 

1106 

5.22 

•o3i39 

18.     0 

58^2 

59  ■o 

22.  14 

42.30 

21.11 

■1082 

2.  29 

48.    0 

2.  i3 

1102 

6.55 

•o3ioo 

Min. 

57  -0 

56^6 

22.  20 

44.  10 

21.  32 

■1088 

2.38 

49.    0 

2.  22 

1 104 

7.17 

•o3i5o 

21.    0 

58  •o 

59  ■o 

22.  32 

43.  20 

21.38 

•1084 

2.52 

48.    5 

2.32 

1101 

7.43 

■03145 

22.    0 

57  -6 

58^7 

22.  43 

46.  25 

21.53 

•1096 

3.  3i 

5i.  10 

3.    6 

•097 

8-23 

•o3i65 

23.    0 

58 -o 

59^0 

22.57 

44.20 

22.  i5 

•1094 

4-    7 

46.  5o 

3.  i3 

1094 

11.    0 

•03164 

23.    8 

46.  25 

22.  20 

•1098 

4.32 

46.  55 

3.  3i 

1093 

11.58 

■o3i36 

23.  12 

46.    0 

22.  27 

■1095 

5.    0 

45.  i5 

3.  5i 

1084 
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For  the  Horia 

ontal  and  Vertical  Forces,  increasing 

readings  denote  in 

creasing  forces. 
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The  indications  are  taken  from  the  sheets  of  the  Pliotographic  Record,  except  w 

here  an  asterisk  is  attached  to  the  ni 

imber,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anci 

int  manner.     The  Symbol  ***  dent 

)tes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.    The  Symbol  (f)  denotes  that  the  re; 

^ister  has  failed  between  the  precedii 

Ig  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eqi 

lally  well  to  a  considerable  range  0 

f  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

ce  was  dislocated,  and  the  difference 

}  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  ROTAL  OeSERVATORT,   GREENWICH,   IN  THE   YEAR    1863. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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dications  are  taken  from  the  slieets  of  the  Photographic  Record,  except  where  an  aster 

sk  is  attached  to  the  number,  in  which  ins 

ances  they  are  inferred  from 

oV 

servations  made  witli  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that 

the  magnet  has  been  generally  in  a  state  0: 

'agitation.     The  Symbol  (f) 

dc 

notes  that  tlic  register  has  failed  between  the  preceding  and  following  readings.     The  Sj 

mbol :  attached  to  a  time  denotes  that  the  re 

ading  will  apply  equally  well 

to 

a  considerable  range  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  t 

ime  the  curve  of  the  Vertical  Force  was  dis 

located,  and  the  ditfereuce  of 

th 

e  nmnbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

November  12. — The  Photographic  Trace  of  the  Ilorizont: 

1  Force  was  lost  from  11".  ?S"\  to  2.;''.  22' 

'. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G3. 
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For  the  Horizontal  aud  Vertical  Forces,  increasing  readings  denote  incre.ising  forces. 
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The 

indications  arc  taken  from  the  sheets  of  the  Photographic  Eecord,  except  vs 

here  an  asterisk  is  attached  to  the  number,  in  which  instances 

hey  are  inferred  from  observations  made  ^vith  the  telescope  in  the  anc 

lent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.    The  Symbol  (f )  denotes  that  the  rej 

fister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  -will  apply  cqt 

tally  well  to  a  considerable  range  of  time  near  tliat  which  is 

recorded.   A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Foi 

CO  was  dislocated,  and  the  difference  of  the  numbers  included 

ay  the  brace  shows  the  amount  of  the  displacement. 

AT  THE  KOTAT,  OBSERVATORY,  GREEHnVICH,   IN  THE  YEAR  18G3. 
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they  are  inferred  fro 

m  obss 

?rvat ions  made  with  the  telescope  in  the  ancient  manner.     Th 

e  Symbo 

i  ***  denotes  that  the  magnet  has 

been  generally  in  a  st 

ate  of 

igitation.     The  Symbol  (j)  denotes  that  the  register  has  failed  be 

ween  the 

Dreceding  and  following  readings. 
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led  to 

a  time  denotes  that  tlie  reading  will  apply  equally  well  to  a  con 
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ransjc  of  time  near  that  whicli  is 
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recorded.    A  brace  dc 

notes 
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and  the 

ditference  of  the  numbers  included 

3y  tlie  brae 

e  shows  tl 

le  amo 

imt  of  the  displacement. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  indications  are  taken  from  tlie  sheets  of  the  Photographic  Record,  except  y 

?here  an  asterisk  is  attached  to  the  number,  in  which  instances 

they  are  inferred  from  observations  made  with  the  telescope  in  the  anc 

ent  manner.     The  Symbol  ***  denotes  that  the  magnet  has 

been  generally  in  a  state  of  agitation.   The  Symbol  (f)  denotes  that  the  i-e^ 

Tister  has  failed  between  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  et 
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they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.     The 
been  generally  in  a  state  of  agitation.     The  Symbol  (f)  denotes  that  the  register  has  failed  bet 

Symbol  ***  denotes  that  the  magnet  has 

ween  the  preceding  and  following  readings. 

The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  con 
recorded.     A  brace   denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated, 

siderable  range  of  time  near  that  which  is 

and  the  diiference  of  the  numbers  included 

by  the  brace  shows  the  amount  of  the  displacement. 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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The  mdications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  where  an  asterisk  is  attached  to  the  numher,  in  which  instances  they  are  infewed  from 
observations  made  with  the  telescope  in  the  ancient  manner.  The  Sjnnbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.  The  Symbol  (f) 
denotes  that  the  register  has  failed  between  the  preceding  and  following  readings.  The  Symbol  :  attached  to  a  time  denotes  thaf  the  reading  will  apply  equally  well 
to  a  considerable  range  of  time  near  that  which  is  recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 
the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

December  3.  The  photographic  trace  of  the  Vertical  Force  Magnet  was  off  the  sheet  in  the  direction  of  increasing  force  from  19".  43"".  until  a".  28'".  on  December  4. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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47.    0 
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3.43 

•I  io3 
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•03450 

21.    0 

47.    5 

3.14 

44.55 
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13.33 

•03438 

21.  27 

44.20 

3.58 

43.    5 

5.    0 

•1108 

19.54 

•03539 

22.  22 

40.  i5 

4.  26 

42.40 

^i7 

•1106 

23.     4 

•006 1 8 

22.  43 

45.  55 

4.45 

41.    0 

5.  3q 

•1097 

23.  59 

■00623 

22.  .53 

45.  35 

5.    7 

40.  55 

5.53 

•1098 

22.  5g 

47.  10 

5.22 

42.  10 

6.23 

•1  io3 

23.  10 

46.  55 

5.42 

40.    0 

7.  12 

•lOqS 

23.  i5 

48.    0 

5.  5o 

40.  35 

7.  3o 

•1113 

23.  39 

47.50 

6.    4 

09.  5o 

7.38 

•1 106 

23.  53 

49-    5 

6.  22 
6.53 

7.  8 

41.    0 

8.    0 
8.  11 
8.  iq 

•1099 
•1106 
■1104 

23.  59 

48.  40 

40.  20 
37.55 

Dec.  8 

Dec.  8 

1 

Dec.  8 

Dec.  8 

7.  19 

34.    5 

8.45 

•1 106 

1    0.    0 

20.  48.  40 

0.    0 

1 

1086 

0.    0 

•03623 

1.    c 

5l  -2  52  -2 

7.3q 

40.  i5 

8.55 

■I  io5 

;    0.  22 

5o.    5 

0.  43 

1086 

'•    9 

•o3665 

3.    0 

52  •o^SS  •o 

7.56 

40.    5 

9.38 

•1 109 

0.  oy 

48.50 

0.48 

1078 

2.  5g 

•oo638 

Max. 

52 -353-0 

8.    8 

37.45 

9.  5i 

•1110 

0.45 

49-45 

0.  54 

1087 

4.21 

-o356o 

9.    0 

52  -0  53  -o 

8.  i5 

39.  10 

10.    4 

•1112 

0.  5i 

45.  5o 

I.  25 

1099 

6.  3o 

•o35io 

Min. 

5i  -0  50  -J 

8.24 

38.  00 

10.  i3 

•111  I 

0.  56 

46.45 

1.57 

109S 

9-  >9 

r-o35i8 

18.    0 

5i  -552  -7 

8.3o 

3g.  10 

10.44 

•11 11 

1 

I.    0 

46.    5 

2.  i3 

1104 

\  •00755 

21.    0 

5i  •5  53-0 

8.43 

38.  25 

11.    3 

•1108 

I.  i3 

46.  20 

2.32 

1104 

12.  45 

•00742 

22.    0 

5i  ■9  53^i 

9.38 

40.  55 

11.  28 

•1108 

I.  22 

45.  00 

2.  5o 

1108 

17.  52 

•03760 

20.    0 

52  ^554  'O 

10.    8 

40.  55 

11.37 

•I  120 

1.44 

45.  55 

3.    9 

1 106 

22.    g 

•03710 

10.  23 

40.    5 

12.    2 

•1117 

1.54 

45.    5 

3.52 

1 107 

23.  Sg 

•o362  5 

i 

10.57 

40.  5o 

12.  17 

1111 

2.    7 

46.    0 

4.43 

nil 

II. 3i 

40.    0 

12.  3o 

•1116 

3.  18 

43.35 

5.    8 

1108 

11.43 

40.  55 

12.53 

•1096 

3.3i 

43.45 

5.  23 

iio3 

12.    9 

30.45 

13.    4 

•1097 

3.43 

43.  10 

5.53 

1100 

12.39 

34.  5o 

13.28 

•|  112 

4.30 

42.45 

6.  19 

1107 

i     1 

12.53 

34.    0 

13.55 

•1108 

4.43 

41.55 

6.44 

iio5 

12.  59 

35.  35 

14.  12 

•I  111 

5.  16 

42.45 

6.53 

iio3 

i3.  i5 

34.    5 

14.23 

•II08 

5.41 

3g.  45 

7.32 

1101 

1 3.  42 

43.    5 

14.51 

•II08 

5.52 

oq.  45 

7.53 

1102 

14.    4 

40.    5 

i5.    0 

•nog 

6.    7 

38.35 

8.  u 

1 106 

14.  21 

3g.  20 

i5.  12 

•I  io5 

6.21 

40.  i5 

8.  24 

1 106 

1 4.  3o 

07.    5 

15.28 

•1 106 

, 

6.44 

3g.  25 

8.34 

■1108 

\    1 

14.45 

36.    5 

i5.  41 

•11 10 

j 

1   6.48 

3g.  45 

8.51 

1108 

14.54 

37.  55 

17.27 

•1117 

7.    0 

09.  20 

q.  18 

iii3 

i5.    5 

37.  3o 

18.32 

•iog7 

j 

7.21 

41.  20 

q.  38 

1114 

1 

i5.  i3 

3g.  10 

19.    8 

•1 108 

7.27 

40.  35 

9^57 

n3o 

1 

i5.  38 

41.45 

19.  22 

•1108 

j 

,    7-45 

41.40 

10.  1 3 

1 124 

i5.  5o 

44.  10 

19.43 

•logS 

!    8.  16 

41.  10 

10.  26 

lii3 

16.    5 

42.  3o 

20.    7 

•1 100 

j    8.32 

39.55 

10.49 

1  no 

16.36 

40.45 

20.  29 

•I  107 

1 

9-    9 

38.  10 

11.    3 

1114 

17.27 

41.  25 

20.  40 

•I  io5 

I 

!    9-  20 

38.  25 

11.42 

1106 

, 

17.48 

40.40 

21.  3o 

•I  109 

1 

9.  3o 

37.    0 

11.53 

1 107 

18.  n 

43.  10 

21.  43 

•1107 

9-47 

36.55 

12.  54 

1104 

18.  iq 

43.    5 

22.  16 

•1108 

9-57 

34.  3o 

i3.  32 

1107 

18.  2q 

46.  i5 

22.  25 

.1111 

J 

10.    6 

36.55 

13.59 

1 100 

18.34 

46.  25 

23.    9 

•1108 

10.  16 

36.    5 

14.  21 

1107 

18.57 

5o.  3o 

23.  59 

•1086 

10.  23 

36.45 

i5.  12 

11  o5 

19.  28 

5o.    0 

10.34 

36.  i5 

i5.3i 

1107 

19.  32 

5o.  20 

10.47 

38.  40 

15.44 

•1106 

The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  v, 

rhere  an  ast 

erisk  is 

attached 

to  the  number,  in  which  instances 

1 

hey  are  inferred  front  observations  made  with  the  telescope  in  the  anc 

ent  manne 

r.     The 

Symbol 

***  denotes  that  the  magnet  has 

jeen  generally  in  a  state  of  agitation.     The  Symbol  (f )  denotes  that  the  re 

gister  lias  fi 

tiled  bet 

ween  the 

preceding  and  following  readings. 

rhe  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  eq 

jally  well  t 

0  a  cons 

iderable 

range  of  time  near  that  which  is 

recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Fo 

rce  was  dis' 

ocated, 

and  the  d 

ifference  of  the  numbers  included 

jy  the  brace  shows  the  amount  of  the  displacement. 

AT  THfi  Royal  OBSEUVAxoRr,  Greenwich,  in  the  Year  1863. 
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For  the  Horizontal  and  "Vertical  Forces,  increasing  readings  denote  increasing  forces. 
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12.44 
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41.    5 
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42.  3o 

12.  23 
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41.35 

i8.3i 

1116 

13.52 

42.    0 

12.47 

nil 

II.  i3 

38.20 

18.56 

1114 

14.    7 

42.45 

i3.    4 

1 1 1 1 

11.36 

40.  10 

19.38 

1114 

14.  36 

42.  10 

i3.  21 
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44.  10 

13.43 

1 1 1 1 

12.  21 

40.45 

20.    9 
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42.    0 

13.55 

1 1 10 

12.44 

41.45 

20.  25 
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15.37 

43.25 

14.  18 

1114 

12.  57 

40.45 

20.  36 

1114 

15.53 

41.  20 

14.  3o 
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i3.    6 

41.35 

21.    0 

1112 

16.  14 

41.  20 

14.54 
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i3.  22 

41.    0 

21.  12 

1114 

16.  24 

43.  35. 
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16.43 

42.  3o 

i5.  16 
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42.30 
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1119 
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19.    3 

1116 

18.32 
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41.  i5 

19.27 
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42.  10 

20.44 

42.30 

20.  22 

1114 

19.  3o 

42.45 

20.  57 

42.35 

20.46 
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20.  22 

42.    5 

21.  28 

44.    0 

21.  22 

1108 

20.34 

42.35 

21.58 

42.  i5 

21.  45 
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AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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observations  made  with  the  telescop 

e  in  the  ancient  manner.     The  Symbol  ***  denotes  that  the  magnet  has  been  generally  in  a  state  of  agitation.     The  Symbol  (f) 

denotes  that  the  register  has  failed 

between  the  preceding  and  following  readings.     The  Symbol  :  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well 

to  a  considerable  range  of  time  near 

that  which  is  recorded.     A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace 

shows  the  amount  of  the  displacement. 
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iphic  spot 

of  light  for  the  Vertical  Force  Magnet-was  off  the  sheet  from  ij^-  so"-  tiU  i"-  sg"-  on  December  2S. 

AT  THE  KOYAL  OBSERVATORY,   GREENWICH,  IN  THE  YeAK   1863. 
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The  indications  are  tal<en  from  the  sheets  of  the  Photographic  Record,  except  where  an  aster 
ohservations  made  with  the  telescope  in  the  ancient  manner.     The  Symbol  ***  denotes  that 
denotes  that  the  register  has  foiled  between  the  preceding  and  following  readings.     The  Sy 
to  a  considerable  rani;e  of  time  near  that  which  is  recorded.     A  brace  denotes  that  at  this  t 

sk  is  attached  to  the  n 
the  magnet  has  been  g 

imber,  in  which  instances  they  are  inferred  from 
enerally  in  a  state  of  agitation.     The  Symbol  (f) 

mbol :  attached  to  a  tin 
ime  the  curve  of  the  V< 

le  denotes  that  the  reading  will  apply  equally  well 
>rtical  Force  was  dislocated,  and  the  difference  of 

the  numbers  included  by  the  brace  shows  the  amount  of  the  displacement. 

December  ^0.  The  photographic  spot  of  light  for  the  Vertical  Eorce  JIagnet  was  off  the  she 

et  from  19".  45'".  till  2 

'.  6"\  on  December  31,  and  again  after  14".  59'". 

AT   THE   ROYAI-   OBSERVATORY,   GREENWICH,    IN   THE   YeAR    1cSG3. 
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0.    0 

20.  41.  10 

0.    0 

■1118 

(t) 

0.    0 

43-5 

45  -2 

i5.  3o 

40.  20 

0.    6 

39.  10 

0.  38 

•1  122 

I.    0 

■04383* 

I.    0 

44  •o 

45-9 

15.56 

40.  25 

I.    8 

40.  10 

1.    0 

•1119 

2.    6 

•04320 

3.    0 

45^2'46^8 

16.  12 

41.40 

I.  20 

43.  25 

«■** 

2.58 

•04304 

Max. 

46  ■2'46  •S 

16.  21 

41.  i5 

1.28 

42.    0 

1.36 

•1126 

6.  i: 

•04195 

9.    0 

44  ■8146 -1 

16.54 

42.55 

1.42 

41.  20 

3.    9 

•1  129 

g.38 

•04243 

Min. 

41  -040  ^5 

18.  i3 

43.    5 

2.  16 

44.25 

4.    0 

•II27 

10.  26 

•04240 

21.    0 

41  •9143 -7 

18.  18 

43.55 

2.  29 

43.    0 

4.  i3 

•1120 

10.47 

•04213 

18.42 

42.  5o 

2.34 

43.  3o 

4.39 

•1124 

1 1.  54 

■04250 

19.    9 

41.  3o 

2.5l 

42.  3o 

4.49 

•1  122 

13.32 

•04282 

19.  22 

42.40 

2.57 

43.  20 

5.3i 

•I  129 

14.    0 

■04258 

19.40 

43.  10 

1 

For  the  Hori 

sontal  and  Vertical  Forces,  ii 

icreasing 

readings  denote  in 

creasing 

forces. 

GnKFA-vn'icn  Observations,  186.3. 


£c 


(ccxviii) 


Indications  of  thk  Magnetometers 


a* 

a 

S  o 
O  a 


Dec.  3 1 

h       m 

19.59 
20. 10 
20.  28 
20.37 
20.47 

20.  52 

20.  54 

21.  26 


Western 
Declina- 
tion. 


20.  46.  10 
45.  40 
46 
40 
45 

44 
45, 

41 


S 
•SB 

a'o 


c 

cy 

Tl 

n 

tl» 

flj 

£ 

(- 

Ph 

0 

n 

0 

0 

S 

a 

N 

ce 

&H 

H 

X 

a 

a  3 
Sa2 


o  <i^  S  £1 


a 
It 


Readings 

of 
Thermo- 
meters. 


OS 


pq  *; 


OS 


a  « 

^  'o 
Sice 
O  a 


Dec.  3 1 

h        III 

21.  40 

22.  24 

22,  50 
2  3.  12 

23.  27 

23.34 

23.  47 
23.  59 


Western 
Declina- 
tion. 


20.  41.  10 

43.  10 
47.20 

44.  5o 
44.  35 

43.  5 

44.  55 
43.  40 


a 

a  o 
SCO 


•"  o  2  cu 

^  s  s  2 

■s^  ^^  a 
9  °  .  s 


a 

a 


O 


S 


.g  j2  En"  H 


S 
.aH 


Readings 

of 
Tiiermo- 
meters. 


f^ 

<y 

13 

y~* 

bn 

osi 

f^- 


^*-"   M 

oS 


The  indications  are  taken  from  the  sheets  of  the  Photographic  Record,  except  wliere  an  asterisk  is  attached  to  the  number,  in  which  instances 
they  are  inferred  from  observations  made  with  the  telescope  in  the  ancient  manner.  The  Symbol  ***  denotes  that  the  magnet  has 
been  generally  in  a  state  of  agitation.  The  Symbol  (|)  denotes  that  the  register  has  failed  between  tlie  preceding  and  following  readings. 
The  Symbol  ;  attached  to  a  time  denotes  that  the  reading  will  apply  equally  well  to  a  considerable  range  of  time  near  that  wliich  is 
recorded.  A  brace  denotes  that  at  this  time  the  curve  of  the  Vertical  Force  was  dislocated,  and  the  difference  of  the  numbers  included 
by  the  brace  shows  the  amount  of  the  displacement. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(ccxix) 


Table  showing  the  Approximate  Mean  Monthly  Western  Declination,  at  the  Koval  Obsekvatorv,  (tReenwich, 

in  the  Year  i863. 


Month. 


January.  . 
February. 
March  .  . . 

April 

May 

June 

July 

August     . , 
September , 
October . . 
November 
December 

Mean 


1863. 


20.  5o.  5 
48.32 
48.38 
46.  45 
45.37 
46.  1 3 
46.  3o 
45.  39 
43.  7 
43.  36 
42.  i3 
42.    o 

20.  45.  55 


Ee  2 


KOYAL   OBSERVATORY,   GREENWICH. 


RESULTS 


OF 


OBSERVATIONS 


OF   THE 


MAGNETIC    DIP, 


1863. 


(ccxxii) 


Observations  of  the  Magnetic  Dip, 


Magnetic  Dip,  observed  at  the  Royal  Observatory,  Greenwich,  with  Airy's  Dip  Apparatus,  in  the  Year  1 863. 


Day  and 

Approximate  Hour. 

1863. 


Needle. 


d  h 

January     1 3.  o 

19.  2 

20.  2 
27.  o 
27.  I 
29.  I 

February  7.  i 
7.  2 
10.  I 
i3.  2 
16.  2 
18.  o 
20.  22 
22.  22 

22.  23 

23.  o 
23.      I 

23.  22 


May 


II.     o 

14.  o 
16.  2 
18.    I 

21.  22 

22.  2 
26.  23 

29.    O 


June 


July 


5. 

2 

18. 

I 

24. 

2 

24. 

22 

3o. 

0 

0. 

22 

I. 

0 

1. 

2 

2. 

0 

2. 

2 

0. 

23 

4- 

I 

i5. 

2 

25. 

I 

27. 

0 

C  I 

C2 

C3 
Ci 
C2 
C3 

Di 
D2 
C  I 
Di 
D2 
Di 
Di 
Di 
Di 
D2 
Di 
C  I 

B  I 
Ci 
C  1 
Ci 
Ci 
Ci 
Ci 
Ci 

Ci 
Ci 

C4 
C4 
C4 

C  1 

C2 

C4 
C4 

B  I 

C4 
Di 

C4 
C4 

C4 


Length 

of 
Needle. 


Magnetic  Dip. 


Observer. 


Day  and 

Approximate  Hour, 

1863. 


Needle. 


Length 

of 
Needle. 


Magnetic  Dip. 


6  inches 

6  „ 

6  „ 

6  „ 

6  ., 

6  „ 

3  ^■ 

3  ,, 

6  ,. 

3  „ 

3  „ 

3  „ 

3  ,, 

3  „ 

3  „ 

3  .-J 


9 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

9 
6 

3 
6 
6 
6 


68.  1 1.  52 
68.  10.35 
68.  g.  35 
68.  9.  I 
68.  14.  24 
68.    4.  17 

68.  1 1.  3o 
68.    5.  23 

68.  15.58 
68.  27.  59 
68.  13.36 
68.  21.39 
68.  20.  1 1 
68.  24.  I 
68.  22.  23 
68.  6.  4 
68.21.  7 
68.  22.  56 

68.    4.  2g 

67.  56.  5 1 

68.  4.16 
3.56 
6.43 
2.  54 
8.44 
6.46 


68. 
68. 
68. 
68. 

68. 


68.  9.21 
68.  1.55 
68.  4.  26 
68.  3.  14 
67.  59.  19 


8.    5 
4.  3o 


68 

68 

68.    o.    5 

67.59.    7 

68.  10.  49 

67.  59.    2 

68.  18.40 

67.  57.  53 

68.  5.32 
68.    o.  28 


N 

N 
N 
N 
N 
N 

.\ 

N 
N 
N 
N 
N 
G  B  A 
N 
N 
N 

(; 

N 

G 
G 
N 
N 
G 
X 
N 
N 

N 
N 
N 

W 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


July 


August 


27.  2 

28.  I 
3o.  22 
3i.  o 
3i.    2 


1 1. 

18. 

25. 


27.  22 

28.  O 

28.     2 
3l.      2 


September  2. 
12. 

19. 

25. 

28. 


Octo))er 


28.  23 

7.21 

8.    o 

8.    1 

10.    o 

16.  23 

17.  o 

17.  2 
23.     2 

28.  O 
3o.  22 
3i.    I 


November   9. 

9- 
20. 
27. 
3o. 


December  12.  2 

18.  1 

18.  2 

3o.  I 

3o.  2 


Ci 
C2 
B  I 
Ci 
Di 

C4 
C2 
C4 
B2 
C2 
D2 
C4 

C4 
D2 

D2 

C4 
C4 

B2 

B4 
C4 
D4 
Di 
Di 
D2 
D4 
C  + 
B  I 
B4 
D2 
D4 

Ci 
C2 
C4 
D4 
D4 

C4 
D4 
C4 
Ci 

C4 


6  inches 

6  „ 

9  >. 

6  „ 

3  „ 

6  „ 

6  „ 

6  „ 

9  " 

6  „ 


6 
3 
3 
6 
6 
9 

9 
6 
3 
3 
3 
3 
3 
6 

9 
9 
3 
3 

6 
6 
6 
3 
3 

6 
3 
6 
6 
6 


68.  7.  22 
68.  2.57 
68.  4.  43 
68.  8.38 
68.  23.  41 


68. 
68. 
68. 
68. 
68. 
68. 
68. 


1.  52 

9.58 

2.  5 
6.57 

2.  27 

3.  18 
2.29 


68.  o.  47 

68.  7.  29 

68.  1.39 

68.  I.  24 

68.  1.52 

68.  8.    2 

67.  53.  32 

68.  4.  14 
68.  10.  3o 
68.  10.  48 
68.  10.  33 
68.  4.  16 
68.    5.  18 


68. 
68. 


2.  II 

4.53 


67.  52.  44 

68.  4.  o 
68.    6.  14 

68.  12.  20 
68.  9.39 
68.  I.  24 
68.  1.57 
68.    7.    2 


68. 

4-    7 

N 

68. 

4.  10 

N 

68. 

0.  5 1 

N 

68. 

14.  26 

N 

68. 

0.  27 

N 

Observer. 


N 
N 
N 
N 

N 

N 
N 

N 
N 

N 
N 

N 

N 
N 

N 
N 
N 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 


June  5,  July  25,  and  September  2  were  damp  days.  October  8.  A  magnetic  disturbance. 

From  February  24  to  May  1 1  the  Dip  Apparatus  was  in  the  hands  of  Mr.  Simms,  for  the  application  of  fixed  microscopes  for  the  three  lengths  of  y,  6,  and  3  inches. 

Between  July  31  and  October  10  a  new  axle  was  applied  to  needle  D  i. 

The  initials  G  B  A,  G,  and  N  are  those  of  the  Astronomer-Royal,  Mr.  Glaisher,  and  Mr.  W.  C.  Nash  respectively. 


I 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(ccxxiiij 


Monthly  Means  of  Magnetic  Dips,  at  the  Rov. 

iL  OusEuvATOKY,  Greenwich,  wil 

X\  Aiky's  Dip 

Apparati 

js,  iu  the  Year  i863. 

Montb, 

B  1, 

Number  of 
Obser- 

B2, 

Number  of 
Obser- 

B4, 

Number  of 
Obser- 

Ci, 

Number  of 
Obser- 

C2, 

Number  of 
Obser- 

1863. 

9-inch  Needle. 

vations. 

9-inch  Needle. 

vations. 

9-inch  Needle. 

vations. 

6-inch  Needle. 

vations. 

6-inch  Needle. 

vations. 

January. . . 

0       /     't 

,  . 

0       /      // 

0      '     // 

0       i      II 

68.  10.  27 

2 

0      1     II 

;    68.  12. 3o 

2 

February.  . 

.... 

.. 

68.  19.  27 

2 

.... 

Marcli  .... 

.... 

.. 

.... 

.  . 

.... 

April 

.... 

.... 

.... 

.  •  •  • 

May 

68.    4.  29 

I 

68.    4.  19 

7 

.... 

June 

.... 

68.    5.38 

2 

July 

68.    7.  46 

2 

.... 

.  . 

68.    8.    2 

3 

1     68.    3.44 

2 

August  .  .  . 

.... 

68.    6.57 

J 



68.    6.  i3 

2 

September . 

.... 

68.    8.    2 

1 

.... 

.... 

October  .  .  . 

68.    4.53 

I 

.... 

67.53.    8 

2 

.... 

November  . 

.... 

.... 

68.  12.  20 

I 

68.    9.39 

I 

December  . 

.... 

•• 

68.  14.  26 

I 



•• 

Means . 

68.    6.  14 

4 

•• 



•• 

68.    8.27 

,8 

68.    7.47 

1 

7 

Month, 

C3, 
6-inch  Needle, 

Number  of 
Obser- 

C4, 

Number  of 
Obser- 

D I, 

Number  of 
Obser- 

D 2, 

Number  of 
Obser- 

D4. 

Number  of 
Obser- 

1863.        1         loaded. 

vations. 

6-inch  Needle. 

vations. 

3-inch  Needle. 

vations. 

3-inch  Needle. 

vations. 

3 -inch  Needle. 

vations. 

January .  .  . 

68°.    6.56 

2 

0       t      )i 

0      /      // 
#.  .  .  . 

,  , 

0      /     // 

0      1    II 

February .  . 

.... 

68.  21.  16 

7 

68.    8.21 

3 



March  .... 



.... 

.... 

.... 

April 



.. 

.... 

.... 



May 



.. 

.... 

.... 

June  ..... 

68.    2.20 

3 

.... 

.... 

.... 

July 

68.    0.21 

6              68.  21.  10 

2 

.... 

.... 

August  . . . 

68.    2.    9 

3                   .... 

68.    3.  18 

I 

.... 

September . 

68.    I.  21 

3 

68.    4. 34 

2 

.... 

October  .  . . 

68.    3.  i3 

2               68.  10.41 

2 

68.    4.    8 

2 

68.    7.21 

3 

November . 

68.    1.24 

.      1!      .... 

, , 

.... 

68.    4.30 

2 

December  . 

68.    1.48 

3            

68.    4.  10 

1 

Means . 



■     1 

68.    1.34 

21            

,68.    5.43 

8 



Kor  this  table  the  monthly 

means  have  t 

een  formed  witho 

ut  reference  to  the  hour  at  whic 

h  the  observ 

ation  was  made  0 

a  each  day, a 

3  in  preceding  yes 

irs  no 

certain  difference  was 

found  betwe( 

;n  observations  ta 

ten  at  21"  and  at  3''. 

In  combining  the  monthly 

results,  to  foi 

■m  the  annual  mea 

ns,  weights  have  been  given  pr 

oportioual  tc 

the  number  of  ol 

servations.   1 

rhe  mean  for  C<  a 

pplies 

to  the  month  Septem 

3er  nearly. 

v , 


EOYAL  OBSERVATORY,   GREENWICH. 


0  B  S  E  H  V  A  T  I  0  N  S 


OP 


DEFLEXION    OF    A    M  A  G  N  E  1' 


FOR 


ABSOLUTE    MEASURE 


OP 


HORIZONTAL      FORCE. 


1863. 


Gkeeswich  Observations,  1863. 


F  .f 


(ccxxvi) 


Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force, 


Abstkact  of  the  Observatioxs  of  Deflexion-  of 

a  Magnet  for  Absolute  Measdee  of  Horizontal  Force,  made  with  the  Kew 
UxiFiLAR  Instrument. 

Montli  and  Day, 
1863. 

Position 

of 

Deflecting  Magnet 

■with 

regard  to 

Suspended  Magnet. 

Distances 
of 

Centers 

of- 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 

Times  of  Vibration 

of 

1  Deflecting  Magnet. 

i 

Number 

of 

Vibrations. 

Temperature. 

i2. 

1 
0 

January     20 

Lateral 

Lateral 

1       •■ 

I    '0 

1 

0 
5.7 

0       /       // 
l5.  id.    5 

7.     2.  14 

4-816 

4-8i5 

100 

100 

1 

;           49-4 
46-8 

N 

I  -3 

February     3 

Lateral 

1  '0 

i5.  34.  28 
02  'O 

6.  5g.    3 

4-816 
j           4-823 

100 
100 

5o  -9 
61  -4 

N 

Lateral 

I  -3 

February    1 7 

Lateral 

Lateral 

I  -o 

i5.    7.18 
-1.8  -3 

6.  49.  35 

1          4'89' 
4-888 

100 
100 

49-2 
55  -2 

N 

I  -3 

March           3 

Lateral 

Lateral 

i-o 

;        la.    4.42 
61  -q 

6.48.37 

4-901 
4  -906 

1 

100 
100 

68  -4 
64-3 

N 

I  -3 

March         1 7 

Lateral 

Lateral 

I  -o 

i5.    4.54 

^9'^         1         ^     „     . 
6.  48.  45 

1           4'9io 
4  -903 

100 
100 

54-1 
54  -5 

N 

I  '3 

April             I 

Lateral 

Lateral 

I  -o 

1       i5.    5.56 
55  -2         , 

6.  48.  45 

4  "909 
4  -908 

100 
100 

63-6 
61  -5 

N 

.■3 

April           14 

Lateral 

Lateral   

I  -0 

i5.    2.53 

59-1 

6.  47.  34 

1          4 '909 
4  ■907 

100 

TOO 

60-2 
63-1 

N 

I  *o 

April          28 

Lateral 

Lateral 

I  -o 

54-6 

i5.    3.40 
6.  46.  43 

4  "909 
4-915 

100 

100 

57-3 
64-6 

N 

I  "3 

ISIay            1 2 

Lateral 

Lateral 

1  -o 

i5.    2.  23 
56  '5 

6.47.  1 5 

4-9'4 
4'9'i 

100 
100 

58-4 
59-4 

N 

I  '3 

May            26 

Lateral 

Lateral 

I   'O 

57-8 

i5.    0.  35 
6.46.  19 

4  "907 
4-913 

100 
100 

60  -g 
63-4 

N 

1  -3 

June              g 

Lateral 

I  -o 

64-1 

14.  59  -32 
6.46.  16 

4-918 
4-915 

ICO 

100 

66-5 
65-8 

N 

Lateral 

1-3 

June           3o 

Lateral 

Lateral 

I  -o 

66-3 

14.  56.  44 
6.  44.  46 

4-920 
4-920 

100 
100 

69  -o 

70  -6 

N 

I  -3 

July             7 

Lateral  

Lateral 

1  'o 

78-6 

14.53.    7 
6.  40.  23 

4-924 
4-920 

100 
100 

82-4        J 
83-9         ' 

N 

I  -3 

July            2 1 

Lateral   

Lateral 

I    0 

63  '3 

14.55.    5 

6.  43.  45 

4-923 
4-932 

100 
100 

64  'O 
67-1 

N 

1  '3 

The  lengths  of  i  foot  and  i 
The 
In  the  following  calculat 

■3  foot  ansiver  to  304-794  and  396-232  millimetres  respecti 

initial  N  is  that  of  Mr.  W.  C.  JNash. 

ions,  every  observation  is  reduced  to  the  temperature  35°. 

vely. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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Abstract  of  the  Observations  of  Deflexion-  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force,  observed  with   the 

Kew  Unipilar  Instrument — concluded. 

Month  and  Day, 
1863. 

Position 

of 

Deflecting  Magnet 

■with 

regard  to 

Suspended  Magnet. 

Distances 

of 
Centers 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 

Times  of  Vibration 

of 

Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

> 

5 

August        4          Lateral 

Lateral 

ft. 
1  'O 

0                       0       ;        w 

14.  5o.  53 
•7^  -n 

s 

4-g32 

100 
too 

0               1 

76  -5 

X 

78  -0 

I  "3 

1         6. 42.  i8                   4 '937 

August       1 8          Lateral 

I   'O 

14.51.46                  4-944 
62  -9 

6.42.42                   4 '944 

100 

100 

64 '9         ( 
65-5 

j     Lateral  

I  'o 

September    i          Lateral   

1  -o 

14.47.14                 4"9'33 
66-8 

6.  40.  58                   4  '940 

100 

100 

70-9 

N 

72  -7 

1     Lateral  

1 

I  -3 

September  i5 

Lateral 

1  -o 

14.46.48                   4 '943 
61-9 

6.40.02                   4-942 

100 
100 

64-7 

N 

65-1 

Lateral 

I  -3 

September  29 

Lateral  

Lateral  

I  -o 

14.46.44        i           4-939 
60  -6 

6.  40.  48                  4  -946 

too 
too 

63-4 

N 

65-8 

1  -o 

October      14 

Lateral  

Lateral 

I    'O 

14.46.59 
63-6 

6.  40.  34 

4 '945 
4  '947 

100 
100 

66-0        ! 

N 

67-3 

I  '3 

October      27          Lateral  ■ 

.•0 

14.  46.  20 
49-2 

6.  40.  28 

4-937 
4 '947 

100 

100 

5o  -9 

N 

52  -8 

Lateral 

1-3 

1 
November  27     i     Lateral   

1     Lateral 

I  -o 

14.43.16                 4-944 
5i  -5 

6.38.54                 4  "943 

100 

100 

52-2              1 

56-5 

I  -3 

December  22 

Lateral 

Lateral  

1  -o 

1       I4-44-H 
a()  -5 

4-962 
4-952 

100 
100 

54-4 

N 

5o  -7 

I  "o 

6.39.  19 

The  initial  N  is  that  of  Mr.  W.  C.  Nash. 
In  the  following  calcnlations,  every  observation  is  reduced  to  the  temperature  35°. 

t^ 

Ff 


(cexxviii) 


Computation  of  the  Values  of  Absolutf,  Measure  of  Horizontal  Force. 


Computation  of  the  Values  of  Absolute  Measure  of  Horizontal  Force 

from  Observations  with 

the  Kew  Unifilar  Instrument. 

'  In  English  Measure. 

Value 

' 

Slonth  and  Day 
1863. 

) 

Apparent 

Value 

of 

A. 

Apparent 

Value 

of 

A'. 

Apparent 
Value        1 
of 

r. 

Mean 
Value 

of 

P. 

Log.  i  A 

1 

i      Log-  V 

Adopted 

Time 

of 

Vibration 

of 
Deflecting 
Magnet. 

Log.  Ill  X. 

Value 
of 
X. 

Value 
of 
m. 

of 
X 

in  French 
Measure. 

i 

January 

20 

+  0-13483 

0-07966 

+  0-00363  ' 

>  +o'0O752 

9-12686 

4-816 

c-29566 

3-841 

0-5144 

1-771 

February 

3 

+  0-13461 

0-07925 

+  0-01228 

J 

9-12537 

4-820 

0-29548 

3-846 

0-5134 

1-774 

17 

+  0-1 3071 

0-07742 

—  0-00225 

~ 

9-11736 

4-890 

0-28268 

3-825 

o-5oi2 

1-764 

March 

3 

+  o-i3o65 

0-07742 

— 0-00338 

9-11726 

4'904 

0-281 17 

i     3-819 

o-5oo3 

1761 

17 

+  o-i3o39 

0-07727 

1  —0-00376 

9-1 1642 

4-907 

0-27981 

3-817 

0-4990 

1-758 

April 

I 

+  0-13067 

0-07735 

—  0-00094 

9-11709 

4-9°9 

0-28008 

3-81 5 

0-4996 

1-759 

•4 

+  o-i3o33 

0-07718 

—0-00188 

9-11605 

4-908 

0-27960 

;  3-818 

0-4987 

1-760 

28 

+  o-i3o33 

0-07696 

+  o-oo5o6 

9-11544 

4-912 

0-27903 

3-818 

0-4980 

1-760 

ISIay 

12 

+  o-i3o2o 

0-07709 

—  0-00132 

9-II558 

+913 

0-27881 

3-8i6 

0-4980 

1-760 

26 

+  0-12997 

0-07693 

— o-ooo36 

9-1 1475 

4-910 

0-27946 

3-823 

0-4979 

1-763 

June 

9 

+  0-12997 

0-07700 

— o-oo3o2 

9-11495 

4-917 

0-27858 

3-8 18 

0-4975 

1-760 

3o 

+  0-12962 

0-07675 

— o-ooi5i 

9-11365 

4-920 

0-27822 

3-822 

0-4965 

1-758 

July 

7 

+  0-12940 

0-07666 

—  0-00284 

>— ©'00244 

9-11003 

4-922 

0-27887 

3-828 

0-4965 

1-765 

21 

+  0-12932 

0-07651 

— 0-00019 

9-11248 

4-928 

0-27659 

3-820 

0+949 

1-761 

August 

4 

+  0-12897 

0-07638 

—0-00228 

9-11154 

4-935 

0-27623 

3  822 

0-4942 

1-762 

18 

+  0-12885 

0-07631 

—  0-00228 

9-11112 

4'944 

0-27367 

3-8i3 

0-4925 

1-758 

September 

I 

+  0-12829 

0-07604 

— 0-00402 

9-10939 

4'9-57 

0-27545 

3-829 

0-4925 

1-765 

i5 

+  0-12812 

0-07595 

—  0-00460 

9-10887 

4-943 

0-27391 

3-824 

0-4914 

1-763 

29 

+  0-12808 

0-07592 

— 0-00441 

.  9-10871 

4-943 

0-27389 

3-825 

0-4913 

1-763 

October 

14 

+  0-12819 

0-07592 

—  0-002I0 

9-10886 

4-946 

0-27343 

3-822 

0-4911 

1-762 

. 

27 

+  0-12778 

0-07571 

—0-00326 

9-10759 

4'942 

0-27312 

3-826 

0-4902 

1-764 

Novemlier 

27 

+  0-12739 

0-07545 

—  0-0023I 

9-'io6i8 

4'944 

0-27302 

3-832     ; 

0-4893 

1-767 

December 

22 

+  0-12742 

0-07546" 

i 

—  0-00212 

9-10626 

4-952 

0-27141 

3-824 

0-4885 

1-763 

The  mean  value  of  P  employed  in  the 
made  between  1862,  December 

reduction  of  tl 
24,  and  1863, 

e  observations  for  January  20  and  February  3,  viz.,  +  o-Oi 
February  3. 

>7;2,  is  the  mean  obtained 

from  the  obs 

ervations 

In  forming  the  mean  value  of  P  for  tl 

c  period,  1863 

February  i;,  to  1863,  December  22,  the  discordant  result 

for  April  28  has  been  omi 

ted. 

ROYAL  OBSERVATORY,  GREENWICH. 


RESULTS 


OF 


METEOROLOGICAL      OBSERVATIONS. 


1863. 


(ccxxx) 


Eksults  of  Ordinary  Meteorological  Observations 


MONTH 

and 

DAY, 

1863. 


Phases 

of 

the 
Moon. 


Jan.  I 
2 
3 

4 
5 
6 

7 
8 

9 

10 
II 
12 

i3 

14 
i5 

16 

17 


19 
20 
21 

22 

23 

24 

25 

26 

27 

28 
29 

3o 
3i 


Apo 


Full. 


In  E(iuatoi' 
Last  Qr. 


firpatest 
Decimation  S. 


Perigee. 


New. 


In  Equator 


First  Qr. 


Greatest  Dtc.N, 
Apogee. 


Means 


c3   a>  .^ 

OJ  p— I  ^ 

s 


29741 
29-437 

29'435 

29'227 

28-933 
28-95 

29-134 
29-432 
29-59 

29-541 
29750 
29-955 

29-724 
3o-og8 
3o-256 

3o-i  16 
29-940 
29-243 

29-284 
29-126 
29-572 

29-629 
29-538 
29-594 

30-127 
3o-o38 
30-127 

3o-2g6 
29-683 
29-375 

29-353 


29 


62: 


Readings  of  Thermometers. 


Drj-. 


Mean 
Daily 
Value. 


»£; 

x^ 

Sj  . 

•=H  H 

S  1  ii 

Dew 

„  top;  • 

lr° 

Point. 

0^  - 

1=3 

Mean 

Daily 

S  ri  S 

1^1 

Value. 

n 

i-s: 

In  the  Water 
of  thcTliaiiH's,' 
at  Greenwieh, 
by  Self-Regis- 
tering Ther-  1 
mometers.read 

at  9^  A.M. 
next  morning. 


Difference 

between 

the 

Dew  Point 

Temperatm-e 

and 

Air  Temperature. 


Mean 
Daily 
Value. 


S-Sli 


gaga 

.£5  £  ° 

o  g  s*  S 

2  5  S  o 

;2    S    O    C 

a 


52-3',  40-7 
46-0;  37-9 
44-0  36-9 

46-9  38-8 
48-6  39-4 
47-5  37-2 

07-5  3i-7 
47-1' 34 
43-0  29-9 

42-0  34-8 
40-0  36-8 
44-5  27-7 

46-8  36-5 
41-6:  34-7 
42-5  35-5 

41-2  35 
40-5,  34-4 
44-0  31-9 

49-6  39-0 
49-9  38-0 
47-0  37-0 


oo-o 
53-8 
5i-o 

49-2 
48-0 

52-0 

47-0 

55-2 
5i-5 

50-4 


40-1 

•39-4 
36-9 

36-9 
42-0 


48-3 
42-0 
40-2 

42-4 

44'9 
42-3 

36-9 

•39'4 
36-8 

37-8 

38 

36-9 

40-8 
37-1 
38-8 

38-1 
37-0 
397 


46-9  55  o 
38-8  57-2 
37-0    52-0 


37-6 

70-. 

28-3 

43-0 

5i-o 

35-3 

40-9 

57-0 

32-5 

34-5 

52-0 

25-5 

35-8 

72-3 

25-9 

36-0 

56-0 

23-3 

34-oj  58-0 

35-9;  42-0 

34-71  59-5 

39-1 1  60-0 

34-6'  59-8 

35-0  59-0 


36-7  44-6 
35-0  44-6 
3ro   44-6 

44-6 
44-6 
44-1 

43-6 
43-6 
42-6 

42-1 
41-6 
24-0 ;  42-1 

34-0 '  40-6 
32-0  j  40-6 
27-0 1  40-6 


32-2 
32-2 


04-0  47-0  ,  3i-o  ,  40-6 
3i-6  46-7  33-0  40-6 
34-9    5o-o    3o-o    40-6 


45-2  07-3  58-6  32-0 
41-3  3i-2  72-0  :  37-0 
41-9  35-2    69-6     29-7 


47-8 
46-4 

44"4 

43-3 
45-6 


46-9 


35-5!  41-9 

32-2  39-2 
37-81  48-0 
46-0'  49-0 

397  44"4 


36-6 


41-8 


43-8 
41-0 
36-3 

37-3 

407 
32-8' 


65-6 

70-0 
73-0, 

66-o' 

56-0 

67-0 


33-3^  77-8 

44-61  85  6 

46-8:  55-4 

41-0,  52-0 


28-3 
38-2 
32-7 

3o-o 
34-4 
35-0 

25-0 
28-0 
43-8 

36-3\ 


40-1 
40-6 
41-6 

41-6 
43-1 
43-6 

43-6 
43-6 
43-6 

43-6 
43-6 
44-6 

44-6 


37-6    60-4  ,  3i-6  j  42-7 


0 

0 

0 

42-4 
42-4 
42-4 

••4 
3-2 
3-2 

5-4 
6-2 
6-2 

42-4 
42-4 
42-4 

4-8 
1-9 
••4 

9'9 
4-2 
4-0 

41-4 
40-9 
•39-4 

2-4 
3-6 
0-8 

5-7 
7-5 
3-5 

38-4 
38-4 
38-4 

3-8 

2-2 
2-2 

4-8 
3-5 

6-0 

38-4 
37-9 
37-4 

1-7 

2-5 
3-8 

3-1 

37 
5-3 

37-4 
38-4 
38-4 

4-' 
5-4 

4-8 

6-2 

7-8 
77 

37-9 
38-4 

7-9 
lo-i 

12-8 
121 

-59-4 

6-7 

97 

38-4 
39-9 
39-4 

4-0 
0-4 
8-1 

8-0 

7-8 

i5-o 

40-4 
40-4 
41-4 

60 

4'9 
9-1 

8-8 
7-1 

12-1 

41-4 
41-4 
42-4 

5-9 
3-4 
2-2 

II-3 

9-2 

4-4 

42-4 
40-1 

3-4 

6-8 

4-2 

7-^ 

0-8 
1-3 
1-5 


+  11-8 
+  5-6 
4-  3-8 


3-j  +  6-1 
1-5  4-  8-8 
o-o  4-   6-3 


0-0 
0-3 

O-Q 

ro 

0-0 

0-0 


-h  i-i 

4-  3-9 

+  1-4 

4-  2-1 

4-  2-5 

4-  1-3 


0-4  4-  5-2 

0-5  j  4-  1-5 

1-94-  3'3 

0-8   4-  2-6 

2-2  |4-  1-1 

O-Q    4-  3-4 

3-9  4-  8-7 

9-04-  45 

2-0  4-  4-8 


3  14-  10-5 
'o|4-  8-9 
7  +   6-6 


To 
3-6 


2  14-    I-I 

7  4-10-1 
44-11-4 


0-2  ,4-   7' 


17 


4-   5-2 


Wind  as  deduced  from  Anemometers. 


Osler's. 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


. 

0 

u 

0 

^ 

sw 

sw 

sw 

ssw 

SW;  S 

sw 

SSE 
C'alui 

SE 

SW 

ssw 

NE 
NE 

ENE 

NE 
SW 

NW 

WSAV 

W 

SW 

sw 
sw 

wsw 

sw 

SW:  NW 
WSW 

sw 

sw 

sw 


sw 
sw 
ssw 

sw 
ssw 

SE 

SE 
SE 
SE 

ENE 

N 
S 

SW 

NNE 
NE 

NE 
NE:  SW 

NW:  W 

NW:  WSW 

W 

WNAY:  WSW 

SW 

sw 

WSW 
WSW 

sw 

NW 

sw 
sw 
sw 

NW 


lb8. 

i5-o 

14-0 

o-o 

9-0 
8-0 
3-0 

2-0 
O-O 

l-o 

3-0 
O-O 

3-0 

i-o 

3-0 

3-0 


lbs. 
0-0 

0-0 

O'O 

o-o 
0-0 
0-0 

o-o 
0-0 
0-0 

0-0 
0-0 

0-0 

o-o 

0-0 
0-0 


3-0  0-0 

3-0  0-0 

6-0  0-5 

1 0-0  1-0 

20-0  3-0 

9-0  o-o 

lo-o  0-0 

i5-o  O-Q 

i5-o  0-0 


7-0 

12-0 
8-0 

3-0 
ii-o 

12-0 


0-5 
0-0 
0-0 

0-0 

ro 
ro 


5o  0-0 


4-0 
1-8 
0-0 


0-8 
ro 
0-2 

o-o 
o-o 

O'O 

0-3 

0-0 
0-3 

0-0  169 
o-i  2l6 
0-3   239 

1-2  273 
0-2  j  304 
2-0     440 

2-5  635 
8-0  669 
2-0  458 

2-5 
3-5 
4-0 

1-5 
3-0 
1-5 

0-3 
3-0 
3-5 

1-5 


BjIROMeter  Readings  from  Ete-Oeserv.vtions. 

the   month 


was  2ij'"-522  on  the 
was  28'"-(J94  on  the 
was  29'" -646  on  the 
was  2y'"'999  on  the  lifh 
was  .5o'"-2f)3  on  the  15th 
was  29'"-.i.?r  on  the  igih 


2nd 
0th 
9th 


The  first  minimum    in 
;  the  second  minimum 
the  absolute  minimum 
the  fourth  minimum 
the  fifth  minimum 
the  sixth  minimum 
;  the  seventh  minimimi 
the  eighth  minimum 


the  month  was  29' 
was  28' 
was  28 
was  29' 
was  29' 
was  29' 


was  29'" -689  on  the  21st 

was  29'"-  720  on  the  23rd  ;  the  ninth  minimimi 

was  3o'"-2ii  on  the  25th  ;  the  tenth  minimum 

^'"-.^8?  on  the  28th;  the  eleventh  minimum 


was  30'" 
,  bein"-  o" 


352  on  the 
904  on  the 
894  on  the 
506  on  the 
714  on  the 
209  on  the 
was  28'" -984  on  the 
was  29'" -44 1  on  the 
549  on  the 
863  on  the 


was  29 
was  29' 


The  first   raa.Kimum    in 

The  second  maxinunn 

The  third  maxinunn 

The  fourth  maximum 

The  fifth  maximum 

The  sixth  maximum 

The  seventh  maxinunn 

The  eighth  maximum 

The  ninth  maxinunn 

The  alisolute  maximum 

The  range  in  the  month  was  i'°-493 

The  mean  for  the  month  was  29'" -621 

TEMrERATUKE    OF   THE    AlR. 

The  highest  in  the  month  was  55°- 2  on  the  29th  ;  the  lowest  was  27="- 7  on  the  12th;  and  the  range  in  the  month  was  27' 
The  mean  , ,  of  all  the  highest  daily  readings  was  40°-9,  being  3°-8  hki/ier  than  the  average  of  the  preceding  2 

The  mean  , ,  of  all  the  lowest  daily  readings  was  36°-6,  being  f-  2  higher  than  the  average  of  the  preceding  22 

The  mean  daily  range  was  io°-3,  being  0^-6  i/redler  than  the  average  of  the  preceding  22  years. 
The  mean  for  the  month  was  4i°-8  being  3°   7  liitjher  than  the  average  of  the  preceding  22  years. 


was  29'"-  238  on  the 


2nd. 

jth. 

6th. 
loth. 
13th. 
19th. 

!Oth. 

23rd. 
24th. 
26th. 
3 'St. 


14s  lower  than  the  average  of  the  preceding  22  years. 


2  years 
years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1868 
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ELECTRICITY. 


A.M. 


CLOUDS  AND  WEATHER. 


P.M. 


A.M. 


P.^L 


o 
111 


s 


o 
w 


m 

s 
o 

o 
o 
o 

o 
o 
o 

o 

o 


o 
o 
o 

o 
o 

s 

o 

o 

o 
o 


.s  N 


w 

V 


m 


-sN 


o 

o 

o 

o 
o 

o 

V 

o 
o 


8,  li.-cl,  w 
lo,  st.-w 
li-fr 

lo,  h.-r,  st.-w 
lo,  fr.-h.-shs,  w 

10 

li.-fr 
2,  ]i.-el.  h.-fr 
h.-fr. 


10, 

Cl.-S 

10. 

th.-r 

o, 

b,  1.. 

-fi 

ID, 

L.-r 

10, 

oc.-r 

5, 

CI.-S 

s,  sps 


111 

s 


m  N 


lO 

10 

10.  li.-r,  -w 

10.  w 

st.-w 
st.-w 

lo,  w,  r 

10 

7,  ei,  ci.-cu.  st.-w 

4,  li.-cl 
10,  ci.-s 
lo,  st.-w 

h.-fr 
10,  ci.-s,  s 
lo.  tii.-r 

lo,  h.-r 


10,  th.-r,  w 
lo,  li.-sqs 
4,  ci,  ci.-s 


o,  li 

3,  ci,  ci.-3 
10,  th.-f 


c.-h.-r 

10 
lO 

10,  cu.-?,  ci.-s 

8,  ci,  ci.-s,  li.-sc 

7,  ci,  ci.-s,  w 
lo,  V,  st.-w 
10,  V,  w,  sl.-r 

g,  ci.-s,  sc,  w 
lo,  ci.-i^,  sc,  st.-w 


10,  shs.-r 

9,  ci,  ci.-s 
lo,  th.-r,  st.-w 


lo,  st.-w 

9,  ci,  ci.-s,  cu,  cu.-s 
7,  ci,  ci.-s,  ou.-s 


10.  st.-w. 
o 
li.-cl,  ki.-ha 


4- 

ci                   : 

lu 

-h 

1                 :     ci.-s,  oc.-r 

lO, 

fr.-li.-shs 

:     V 

9' 

eii,  ci.-cu.  ci. 

-■? 

:    10,  h.-r 

0 

1. 

ci.  ci.-cu 

8, 

ci. 

-cu,  ci.-s,  cu.-s   :  li.-cl. 
:     o.  f 

lO 

V 

:    10.  m.-r 

10, 

ci.-s 

:    10,  r 

lO, 

r 

:     o 

4. 

C),  s               : 

10 

:    1 0,  r 

lo. 

gt.-gim 

:     5,  ci.-s,  s,  oc.-r 

5. 

V.  ci.  s          : 

o 

:   lo,  th.-r 

9- 

ci.-s,  cu.-s 

:     7,  V,  li.-cl 

10. 

ci.-s 

lO 

9- 

<;i.-s,  cu.-s 

:    10,  s,  ci.-s 

9,  CI.-S,  cu.-s,  ci.-cu      : 
V,  ci,  ci.-cu,  st.-w      : 
6,  V,  ci  :     3,  li.-cl 


V,  st.-w 

I,  li.-cl,  st.-w 

:  10,  sl.-r 


10,  ci.-.',  st.-w  :    10,  sl.-r 

lo,  oc.-shs  :     5,  ci,  ci.-s  :     o 

6,  V,  ci,  ci.-cu,  st.-w  :  7  ci.-cu, ci.-s  :     o 

8,  ci,  ci.-cu,  ci.-s  :     9,  ci.-s 

lo,  ci.-s  :     V.  lu.-co  :   10,  ci.-s,  st.-w 

10  :      1,  li.-cl  :     o.  h 

8,  ci,  ci.-s        :   io,v,ci.-s,lu.-ha:  10,  s,  ci.-s 
8,  ci,  ci.-cu,  ci.-s  :     3,  li.-cl 

10,  ci.-s.  sc.  w   :     V,  ci,  ci.-s  :  lo,sc,st.-w,th.-r 


:  7,  ci,ci.-s,  cu,  ci.-cu,  oc.-r    10,  th.-r 


io,ci.-cu,ci.-s,  v: 


MIDITT    OF    THE    AlR. 

''emperature  of  the  Dew  Point. 

'I'lie  highest  in  the  month  was  47^-9  on  the  .^oth  ;  and  the  lowest  was  28^-  2  on  the  1 2th. 

Tlie  mean  , ,  was  ,i7°"6,  being  2°'^  higher  than  the  average  of  the  preceding  22  years. 

■'Iii'.lic  Force  of  Vapour. — The  mean  for  the  month  was  o'"-225,  being  o'"o22  greater  than  the  average  of  the  preceding  22  years. 
\',  iiiht  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2S'-6,  being  o*"  2  greater  than  the  avenage  of  the  preceding  22  years. 
begree  of  Humidity. — The  mean  for  the  month  was  85  (tliat  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  the  preceding  22  years. 
\Veight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  547  grains,  being  7  grains  les.s  than  tlie  average  of  tlie  preceding  22  years. 

ilCDS. 

'he  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloud}'  sky  by  10,  was  7-,;. 

SD. 

'he  proportions  were  of  N.  4,  S.  11,  W.  1 1,  E.  4  and  Calm  1.     The  greatest  pressure  in  the  month  was  2o""'o  on  the  squaie  foot  on  the  20th. 

ell  on  16  days  in  the  month,  amounting  to  2'" '7,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being   i'"'o  (/'ea'cr  than  the  average  fall  of  the 
preceding  48  years. 
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Results  of  Ordinary  Meteorological  Observations 


MONTH 

and 

DAY, 

1863. 


Phases 
of 
tlie 

Moon. 


Feb. 


7 
8 

9 

10 
1 1 
12 

i3 

14 
i5 

16 

17 


•9 
20 

27 

22 
20 
24 

25 
26 
27 

28 


Full 


In  Enuator 


^«2  g 

S  o  >-■ 

^    J-    cd 

K^  o  f^ 
U  o 
^— '    r) 

■3  ■£  S 


Headings  of  Thekmometeks. 


Dry. 


Last  Qi- 


Greatest 
DeclinatioD  S 


Dew 
Point, 


J  Mean  Moan 
I  Daily  1  Daily 
J      Value.  Value 


29'657 
29758 
29-67 

29'970 
3o"o4o 
3o'i55 

3o'o3i 
29-829 
3o"o36 

3o'o62 
3o'o58 
30*248 


J0'002 

3o"452 
Perigee    3o'435 


New 


In  Equatoi' 


48-2  34-6 
49-8  40-1 
5o'6'  37"1 

48-51  32-6 
5 1 -6  44-3 
52"i  44'2 


(0   C^  B 


ieg 


III 


la  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-ReKis- 
teriiig  Thcr- 
mometurs.read 

at  Oil  A.M. 
next  morning. 


55"i 

47-2 

4'1-"9 


447 
39-1 
29-8 


48-8  37-5 
49-1  38-6 
48-6  38-5 


48-6 

44"9 
46-8 


297 
3i-2 

29-9 


First  Qr 

Greatest 
Declination  N 

Apogee 


Means 


00-472 
30-447 
3o'327 

3o-24 

3o"226 

30-175 

3o-i37 
3o-i53 
30-184 

30-282 
00-222 
3o-i20 

30-069 


00-14 


5roj  27-8 
5 1-5  27 

5o-o'  27-2 


42-3  39-6 
46-1  43"3 

43-7!  41-9 

42-I1  39-8 
47-0  39-7 
477  46-1 

48-5  45-6 
41-7,  36-6 
37-2'  3r5 

I 
43-3  40*4 
43-0,  38-1 
43-1  36-4 

38-5  36-0 
37-9  34-0 
38-3'  34-2 

37-91  3o-4 
39-3:  33-0 
36'5  32-5 


52-0  3ro 
55-6  35-3 
646    32-6 

60-0  I  29-5 
73-0  I  3g-5 
65-0    39-8 


68-7 
55'o 
69-0 

6o-8 
85-0 
69-8 

88-9 
84-6 
93-0 

100-2 
90-0 
92-0 


447 
35-0 


3o"o 
34-1 
33-0 


25-6 

25-0 


22-3 
19-5 


44-6 
45-6 
45-1 

45-6 
44-6 
45-6 

46-1 
46-1 
46-1 


42-4 
42-9 
42-4 

45-4 

42-9 
43-4 

43-4 
43-4 
43-4 


45-6  '  43-4 
45-6  j  43-4 
45-6  43-9 


Diiference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 
DaUy 

1 

Value. 

0 

40-0^  38-7  41-2  41-2 
45-0^  37-8  40-2'  36-6 
53-oj  3o-5  39-8  37-4 


42-7 
41-8 
42-8 


48-1137-2 
49-8J  32-2 
47-O'  40-3 

5o-Oj  36"  I 
5i-o[  40-8!  45-4 
54-8  38-o!  45-1 


35-6 
38-6 
40-0 


557 


4O-0J  09- 
36-6 
387 


02-9 


49' 


5,  35- 


42-6 


42-1 


37-9 


48-9  I  35-0 
55-0  I  37-6 
89-3     29-0 


77-0 
60-9 
53-0 

68-6 
70-5 
90-0 

91-6 

72-6 


297 
27-8 
40-3 

33-2 

37-8 
38-0 

28-0 


45-6 

44-6 
44-6 


43-4 
42-4 
4i"9 


43-6  40-9 
42-6  39-4 
42-6  39-4 


42-6 
42-6 
42-1 

42-6 
42-6 
42-1 


39-4 
39-4 
39-4 

39-4 
40-4 
39-9 


0        1 

0 

2-7 

2-8 
1-8 

67 
67 
5-6 

2-3 
7-3 
1-6 

6-5 

1 1-6 

3-2 

2-9 

57 

8-0 

7-6 

10-8 

2-9 

4"9 
6-7 

4-8 

8-4 

11-3 

2-5 
3-9 
4-' 

6-9 

7-0 
8-0 

7-5 
6-3 

17-4 
14-8 

17 
0-6 

0-6 

1-5 

2-4 


-6 


a  «  D 

^  ^  ^  ^ 

^  S  f  fi 


Wind  as  deduced  fro.m  Anemometers. 


+  5-1 

+  9"i 

+  6-4 

+  4"4 

+  8-6 

+  8-7 

4-  9-3 

+  2-5 

-  1-8 


44-6  42-4 
44-1  41-4 
44-6142-4 

45-1  ,42-4 


44'4  4i"9 


4-0 

O'O 

3-6 
2-4 

7-1 
3-2 


3-7 

8-8 
6-4 

3-9 


2-7 

4-8 

16-0  1  0-0 


4-2 


0-0 

77 
8-2 

10-3 

io"9 

5-0 

9-2 
i3-o 
13-4 

i4'6 


o-o 
ro 
0-6 

0-0 

1-3 

0-5 

0-0 
2-8 
1-8 


4-6 
4-5 
4-8 

0-3 
o-i 

0-2 

0-2 

n 

1-8 

2 

1-7 

1-3 

4' I 
2-9 

3-7 


Oslek's. 


ROBIK- 

SON'3 


General  Direc'tion. 


Pressure 

in  lbs. 

on  the 

square  foot. 


A.M. 


P.M. 


; 

0 

^ 

o  o 


n°; 


4J  9" 


SOj 


+  4"° 

+  5-7 

+  5-3 

+  2-6 


•SW 

sw 

W:   sw 

NW 

w 

sw 
wsw 

WNW 

sw 
wsw 

SW:  NE 

Calm 

SE 

E 

SE 
Calm 

SW 

wsw 

NE:  SE 
Calm 

WSW 

NNW:  WSW 
ISE 

SW 
SW 

SW 

sw 


+ 


wsw 

sw 
w 

wsw 
wsw 

sw 

wsw 

NW 

sw 

sw 

sw 

N:  NW 

E 
ESE 
ESE 

SE 

SW 

wsw 

NE 

SE 

SW 

NNW 

NW 

NE:  SE 

SW 
SW 

sw 
sw 


5-0 


i 


CO     o-o     Q-O   2180 


6842  0 


Barometer  Readings  from  Eye-Oeservations. 


The  first  maximum  in  the  month  was  29'"- 635  on  the     1st  ; 

on  the  2nd  ; 
•060  on  the  4th  ; 
iCS  on  the  0th  ; 
•  I  o  I  on  the  i  oth  ; 
:;ig  on  the  i.^th  ; 
was  3o'"-4SS  on  the  16th  ; 
was  30'"- 210  on  the  23rd; 
was  30'"- 295  on  the  25th. 
The  range  in  the  month  was  o- '"924. 
The  mean  for  the  month  was  30'"  •  141,  being  o'"-353  hig/'er  than  the  average  of  the  preceding  22 


The  second  maximum 
The  third  maximum 
The  fourth  maximum 
The  fifth  maximum 
The  absolute  maximum 
The  seventh  maximum 
The  eighth  maximum 
The  ninth  maximum 


was  29" 
■was  30'"- 
was  30" 
was  30'"- 
was  30" 


the  absolute  minimum  in  the  month  was  29'° 

•595  on  the 

I  St. 

the  second  minimum 

, ,          -was  29'" 

606  on  the 

3rd. 

the  third  minimum 

, ,          was  29'" 

852  on  the 

4th. 

the  fourth  minimum 

, ,          was  29'° 

830  on  the 

8th. 

the  fifth  minimum 

, ,          was  30'° 

•039  on  the 

nth. 

the  sixth  minimum 

was  30'" 

417  on  the 

14th. 

the  seventh  minimum 

, ,          was  30'° 

1 1 9  on  the 

22nd. 

the  eighth  minimum 

, ,          was  30'" 

1 1 4  on  the 

23rd. 

years. 


Temperature  op  the  Air. 


on  the  2Sth  ;  the  lowest  was  27°-  2  on  the  i8th. 


The  highest  in  the  month  was  5  5° 

The  rano'e  was  '*8°'  K 

The  mean  ! !  of  all"  the'highest  daily  readings  was  49° '  5-  'being  4°  -  (>  higher  than  the  average  of  the  preceding  2  2  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  35° -  7.  being  2" '  2  higher  than  the  average  of  the  precedmg  22  years. 

The  mean  dailv  range  was  n'-S,  being  2° -4  greater  than  the  average  of  the  precedmg  22  yoars. 

The  mean  for  the  month  was  42"- 1,  being  3^-4  higher  than  the  average  of  the  preceding  22  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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electricity. 

CLOUDS 

AND  weather. 

lOXTH 

and 
DAY, 

1 

1863. 

A.JL 

P.JL 

* 

A.M. 

P.M. 

eb.     1 

0 

0 

V 

:    10,  sc,  w 

10,  sc,  th.-r         :     0                      '•     7j  'i.-cl 

2 

0 

0 

10,  sc,  w 

10,  sc,  th.-r                      :  10,  r 

3 

m 

:     sN 

0     :     s 

10,  r 

■ 

10,  oc.-r               :     V                      :     0 

4 

s 

:     0 

0 

0,  h.-fr 

:     0 

10,  ci.-s                              :   10,  oc.-r,  st.-\v 

5 

0 

:     v<- 

s 

10,  oc.-shs,  st.-w 

:   10,  ci.-s 

10                           :     4,  V,  cn,ci,ci.-s,  h   :   2,  li.-cl 

6 

s 

s 

IC,  Cl.-S 

lo,  ci.-s,  ci.-cu,  ci            :   lo,  ci.-s 

7 

w 

w     :     0 

10,  ci.-s 

I o,  ci.-s                 :     8,  ci,  ci.-cu,  ci.-s,  en. -3   :    lo 

8 

0 

0 

10 

:   10,  r 

8,  cu,  ci.-s                       :     7,  V,  sl.-r 

9 

s 

:     m 

w 

0,  h,  h.-fr 

o,  h                     :     9)  t;'--?)  ci       :     v,  li.-cl 

10 

w 

:     s 

s 

10,  ci.-s 

10,  ci.-s                               :     V 

II 

0 

0     :     m 

10,  ci.-s 

V,  ci.-s,  ci,  ci.-cu  :     7.  ei,  ci.-cu,  cu.-s   :  0 

12 

0 

! 

0 

:   10,  th.-r 

6,  ci,  ci.-s            :     8,  ci,  ci.-s,  h  :     0,  f 

i3 

in 

:     s 

1 

s 

I,  li.-cl,  h.-fr 

0                                      :     0 

14 

3 

V 

3,  ei,  ci.-eu 

4,  ci,  ci.-cu         :     0                        :     0 

i5 

s 

,  sps 

s                 1 

0,  h.-fr 

0                                         :     0 

16 

s 

w     :     s,  sps 

0,  h.-fr 

0                                        :     0 

17 

s 

S   :  sN,sP,sps 

0,  h.-fr 

:     0,  h,  f 

0                                         :     0 

18 

s 

:  sN,sP 

V     :     sN,sP| 

0,  h.-fr 

:     0,  h.  f 

0                           :     g,  ci.-^,  ci.-cu  :   10,  ci.-s 

19 

s 

:     vr 

0 

10,  ci.-s 

:  10,  h.-r,  f 

10,  th.-r,  th.-f                   :    10,  th.-r 

20 

0 

m     :     s 

10 

:    10 

10                           :     9,  ci.-cu,  ci.-s,  ci   :   10 

21 

s 

V     :     s 

10 

:   10,  ci.-s,  th.-f 

0,  V                      :     9,  ci.-cu,  V      :     0 

22 

s 

w     :     s 

sl.-r 

:     I,  li.-c-l,  h 

7,  li.-cl,  ci.-cu,  cu.-s      :     9 

23 

s 

s     :     0 

8,  ci,  ci.-cu,  cu.-s 

10,  li.-cl                :   10,  th.-r             :   10,  li.-shs 

24 

0 

V     :     s 

10 

:  10 

10                                        :   10,  sl.-r 

25 

26 

0 

0     :     vr 

8,  ci,  ci.-cu 

10,  ci.-cu,  ci.-s,  cu.-s       :   10,  ci.-?,  cu.-s 

0 

0 

10,  ci.-s,  cu.-s 

:   10,  ci.-cu,  ci.-s,  ci 

10,  ci.-s                              :   10 

27 

0 

0     :     111 

10,  ci.-s  • 

IC,  ci.-s                 :     7,  ci,  ci.-cu     :     0 

28 

w 

0 

10,  th.-f 

7,  li.-cl,  h            :     7,  ci,  ci.-cu     :     0 

HcinDiTY  OF  Tim  Air. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  47^-.^  on  the  6th ;  and  the  lowest  was  27°-6  on  the  i8th. 

The  mean  „  was  3 7°' 9,  heing  ,s°'2  liH//ier  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Fn/)o»r.— The  mean  for  the  month  was  o"'*228  being  o'"-©;.,  yrcalir  than  the  average  of  the  preceding  22  years. 
Weight  of  Vapour  in  a  Cubic  Fool  of  Air.— The  mean  for  the  montli  was  2i:'-6,  being  o^'- 2  t/reater  than  the  average  of  tlie  preceding  22  vears. 
Degree  of  Hu  mi, lily. —The:  mean  for  the  month  was  86  (that  of  Saturation  being  represented  by  100),  being  i  greater  than  the  average  of 'the  preceding  2:  yeai-s. 
Weight  of  a  Cubic  Foot  ofAir.—Ihe  mean  for  the  montli  was  557  grains,  being  4  grains  greater  than  the  average  of  the  preceding  22  years. 

JLOUDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  .sky  by  10,  was  6-  e,. 

iiVlXD. 

The  proportions  were  of  N.  2,  S.  8,  W.  1 2,  E.  4,  and  Calm  2.     The  greatest  pressure  in  the  month  was  h"--  o  on  the  square  foot  on  the  4th. 

UlN. 

Pell  on  9  days  in  the  month,  amounting  to  o'"-s,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;   being  i'"- 1  ks<  than   the  average  fall   of  t!i 
preceding  48  year.^.  ° 


GkEENWICU    OliSEUVATIONS,    1863. 
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Kesults  of  Ordinary  Meteorological  Observations 


MONTH 

and 

DAY, 

J  863. 


Phases 

of 

tlie 

Moon. 


O    C  •-; 

O      4j 

g  ^  § 


liljAl'iNGS    OP    TlIERIMOMETERS. 


Dry. 


Mean 
Daily 
Value. 


Dew 
Point. 


Mean 
Daily 
Value. 


CO        <. 

3lfi  Pi 
o  a  rt 


"is 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Begis- 
tenng  Ther- 
mometers.read 

at  9"  AM. 
next  morning. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature 


a  R  0 

S5  2 


I   «  o  O  ^ 


Mean 
Daily 
Valuo. 


aj  © 


rt  e« 


,01    P-    0)    r- 


Wind  as  deduced  from  Anemometers. 


Osler's. 


ItOBIN- 

1  son's 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


"2& 
■og« 

pi 
<! 


March  i 
2 
3 

4 
5 
6 

7 
8 

9 

10 
II 
12 

i3 

14 
i5 

16 

•7 
18 

•9 
20 
21 

22 

23 

24 

25 

26 
27 

28 
29 


Means 


Full : 
In  Equator, 


Last  Quartr-r; 
Greatest  Dec,  S, 


PeriKee 


In  Equator 
New 


Greatest 
Declination  N 


First  Quarter ; 

Aiiogee, 


29787 
29768 

29-653 

29'5io 
29'5ig 
29'3 

29-379 
29-447 
29-374 

29-2 
29-439 
29-1 19 

29-166 
29-229 
29-160 

29-785 
00-041 
29-822 

29-934 
29-717 
29-961 

3o-2iS 
30-257 
3o-3i  I 

00-324 
3o-i65 
3o-i6, 

29-764 
29-670 
29-880 

3o-o83 


5o-3  35-7 
57-8|  40-9 
64-0  39-3 


63-0 
6i-6 
56-8 

5o-o 
47-5 
47-2 

46-8 
44-0 
43-7 

54-0 

50-7 
40-5 

+7'9 
47-2 
46-0 

5o-5 

57'9 
5i-2 

60-2 
63-7 
6o-8 

58-8 
59-0 
55-4 

58-c 
59-6 


43-5  39-6 
48-51  45-0 
5o-6  39-4 


36-8  49-8 
35-2  48 
43-0  48-0 


37-7 
33-3 
29-4 

28-9 
3i-4 
28-5 


33-1 

29  ' 


42-4 

•39"9 
37-4 

36-9 

35-4 
36-2 


40-4 

40-5 

35-5  39-7 


34-2 
32-9 
28-1 

3o-6 
36-8 
40-4 

3o-5 
39-0 
40-8 

36-4 

•37'9 
35-7 


40-5 
39-0 
36-0 


40-.^ 
46-1 
45-1 


42-2 
42-6 

07-6 
32-9 
297 

3i-o 

30-4 
35-0 

36-7 

36 

36-5 

o3"4 
3o-2 
27-2 


417 
35-8 


45-5'  41-4 
48-3  42-5 
5o-6  42-9 


47-8 
48-2 
45-4 


40-2  oo-i  41-5 
46-0  5i-6  42-1 
53-3  40-81  45-8  41-7 


43-7 

•39'9 
37-2 


5r 


29-71 


53- 


36-2J  42-5 
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Bakometbr  Readings  from  Eve-Ousertations. 

The  first  maximum  in  the  month  was  20'" -448  on  the    7th  ;  the  first  minimum  in  the  month  was  29' 


The  second  maximum 
The  third  maximum 
The  fourth  maximum 
The  fifth  maximum 
The  sixth  maximum 
The  absolute  maximum 
The  eighth  maximum 
The  ninth  maximum 
The  range  in  the  month  was 


was  29'" -494  on  the    8th  ;  the  second  minimum 
was  29'" -540  on  the  i  ith  ;  the  third  minimum 
was  29'" -344  on  the  14th  ;  the  absolute  minimum 
was  3o"'-o-;6  on  the  17th  ;  the  fifth  minimum 
was  29"'-o66  on  the  19th  ;  the  sixth  minimum 
was  30'"' 388  on  the  2Sth  ;  the  seventh  minimum 
was  30'"- 257  on  the  27th  ;  the  eighth  minimum 
was  30'" -097  on  the  31st  ;  the  ninth  minimum 

f  1 5,  being  o'"  -  056  hncer  than  the  average  of  the  preceding  2  2  years. 


243  on  the  6th. 
was  29'" -298  on  the  7th. 
was  29'" -202  on  the  loth. 
was  29'° -005  on  the  12th. 
was  29'"' 080  on  the  1  Jth. 
was  29'"-  790  on  the  i8th. 
was  29'" '682  on  the  20th. 
was  30'"- 137  on  the  26th. 
was  29'" -649  on  the  29th. 


The  mean  for  the  month  was  29'"  ■ ; 

Temreratitre  of  the  Air. 

The  highest  in  the  month  was  64^-0  on  the  3rd  ;  the  lowest  was  28^-1  on  the  18th ;  and  the  range  in  the  month  was  35°'  9. 
The  mean  , ,  of  all  the  highest  daily  readings  was  53°-  7,  being  3°-  7  lUgher  than  the  average  of  the  preceding  22  years. 

The  mean  ,  ,  of  all  the  lowest  daily  readings  was  35'-'-  7,  being  o^'  3  higher  than  the  average  of  the  preceding  22  years. 

The  mean  daily  range  was  i8^"o,  being  3°-4  greater  than  the  average  of  the  preceding  22  years. 
The  mean  for  the  month  was  43° -9.  being  2°-o  higher  than  the  average  of  the  preceding  22  years. 


^ 


AT   THE   EOYAL   OBSERVATORY,    GREENWICH,    IX    THE   YeAR    1S63. 
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A.JL 


P.M. 


6 

7 
8 

9 

lO 

II 

12 

i3 

H 
i5 

i6 

I? 


19 
20 
21 

22 

23 

24 

25 

26 

27 

28 
29 
00 

3i 


o 
o 
m 


w 

o 


o 
o 

m 
s 
o 

o 
o 
w 


o 
o 

o 
s 
m 

s 

V 

o 
m 
o 


S  N,  sps,  g-eur   :  o 


V 

sN 

w 
o 


o 

o 
o 

o 
w  X 


10,  sc,  w 
10,  ci.-s,  sl.-r 
o 

3,  ci 

o 

o 

8,  li.-i-l 

I,  ci,  ci.-s,  V 

1,  ci,  ci.-s 

b.-fr 

10,  ci.-s 
o,  h.-fr 


10,  Ih.-f 


2,  Cl,  Cl.-S 


7,   01,  Cl.-S,   C1,-CU 


o 
o 
w 

o 
o 
o 


•w 
w 
o 


111 
ra 


o 

s 
s 


6,  ci,  ci.-.^,  li 
10,  l).-r 

10,  ci.-s 

o 
li.-fr 

0,  li,  li.-f'r 
sl.-r 

1,  ci,  ci.-s 

I,  ci,  h 
10 
10,  ci,  ci.-cii,  ci.-s 

10,  ci.-cn,  ci.-s 
o  :   10,  ci.-s 

10,  II. -cl,  h 

10,  st.-w 

10,  ci.-s,  st.-w 
10,  tli.-r 

10,  ci,  ci.-cu,  cu.-s 


o,  li 
10 

h 
10 


10,  sl.-r 
10,  ci.-s 
o 


:     V,  li.-c! 


o 
o 


3,  ci  :     3,  ci.-s,  ci         :      i,  li.-el 

I,  ci,  ci.-s,  cu.-s  :     3,  ci,  ci.-cu,  ci.-s 

10,  st.--,v  :  io,oc.-slis,st.-w  :  v,ci.-s,s,oc.-sbs 

iq,  ci.-s  :   10,  ci.-s,  c.-li.-r 

9,  ci.-s,  ci.-cu,  hi,  su      :     v,  fi'.-r 
9,  li.-cl,  h  :  7,ci, ci.-cu, ci.-s, cu.-s  :  10 


10,  li.-cl,  li 
10,  ci.-s 
10,  r 


10,  V,  r 

0 

Q,C1.-CM,C1.-S,T 

0,  h 

10,  V,  r 

0,  h 

7,  ci.-s,  V,  m 

0,  h, 

f 

10,  Cl.-S 

10,  si. 

-r 

y 

:     0 

10,  Cl.-S,  CI.-CU 

10,  ci,  ci.-cu,  ci.-.=,  CU.-S 

10,  ci.-s 
10,  ci.-s 


ii.-c! 


o,  ll 


10,  ci.-s,  h 
10,  ci.-s 
10,  li.-r 


10,  V,  st.-w  :    9,ci.-s,ci,Dl.-r  :     9,  r 

6,  ci,  ci.-cu,  ci.-s,  cu.-s  :     o 
10  :    5,  ci,  ci.-cu,  ci.-s:     o,b,li.-l"r 


q, 

ci,  ci 

-cu. 

cu 

•s           :     0,  f 

10, 

st.-w 

:    10 

10, 

CI.-S 

:  10,  ci.-s 

0 

0, 

h 

:  10,  V 

10 

3, 

li.-cl, 

h 

:  g,  Cl,  ci.-s,  cu.-s 

0 

10, 

li.-cl. 

b 

:     0,  m 

10, 

ci.-s 

:    0,  h 

0 

q, 

Cl.-S 

:  10,  Cl.-S,  cu.-s 

0 

10, 

CI.-S 

:    V 

0 

10,  ci.-s,  ci.-cu,  cu.-s       :  10,  ci.-s 

7,  ci,  ci.-cu,  cu.-s            :  8,  ci,  ci.-s,  v 
10,  lli.-r 

9,  ci,  ci.-cu,  ci.-s,  cu.-s  :  o 


HCMIDITT  OP   THE    A  IK. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  48^-3  on  the  2nd  ;  and  the  lowest  was  24"- 1  on  the  iSih. 
The  mean  , ,  was  37^'6,  heing  o^-g  liig/ier  than  theaverage  of  the  preceding  22  years. 

Elastic  Forceof  Vapour.— The  mean  for  tlie  month  was  o'°-225  being  o'"-oo6  yreatcr  than  the  average  of  the  preceding  22  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  montli  was  2«'-6,  being  o^'- 1  greater  than  the  average  of  the  preceding  22  years. 

Degree  of  Humidity.— Tha  mean  for  the  month  was  78  (that  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  the  preceding  22  years. 

Weight  of  a  Cubic  Foot  of  ^iV.^The  mean  for  the  month  was  547  grains,  heing  2  grains  le:}s  than  the  average  of  the  preceding  22  years. 
Ci.oui'S. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-4. 

WlXD. 

The  proportions  were  of  N.  ;,  S.  0,  W.  11,  and  E.  3,  and  Calm  4.     The  greatest  pressure  in  the  montlv  was  lo'^'o  on  the  square  foot  on  the  6th.  8th,  2  ist,  and  2910. 
:aix. 

Fell  on  10  days  in  the  month,  amounting  to  o'"' 7,  as  measured  in  the  simple   cylinder  gauge   partly  sunk  below  the  ground;   being  o'"- 9 /t.«  than  the  average  fall  ot  the 
preceding  48  years. 
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Bako:«exer  Readings  froji  Eye-Observations. 

The  first  minimum  in  the  month  -was 

29'=' -907  on  the     ist. 

The  first  ma.\imum  in  tlie  month  was  30'" -096  on  tlie    3rd;  the  absolute  minimum         ,,           ■»''as 

!9'°-.^.?7  <"i  the    7th. 

The  second  maximum             .,         was  29'"' 6S4  on  the    9th  ;  the  third  minimum              ,,           was 

:<)'"- 531  on  the  lolli. 

The  third  maximum                ,,         was  29'" '836  on  the  13th  ;  the  fourth  minimum            ,,           ^^as 

-9'"-  758  on  the  14th. 

The  fourth  maximum              ,,         was  30'"- 131  on  the  1 8th  ;  the  fifth  minimum               ,,            was 

.9'"- 524  on  the  22nd 

Tlve  absolute  maxinmm          ,,         was  30'"- 254  on  the  24th  ;  the  sixth  minimum             ,,           was  j 

9'"'0i9  on  the  28th. 

The  range  in  the  month  was  0'"  •  9 1 7. 

The  mean  for  the  month  was  29"'-8i3,  being  o'-'ofji  greater  than  the  average  of  the  preceding  22  yea 

rs. 

Temperatoke  op  the  Air. 

The  highest  in  the  month  was  ri9''-3  on  the  20th  ;  the  lowest  was  28°-3  on  the  1st ;  and  the  range  in 

the  month  was  4i°-o. 

The  mean             ,,             of  all  the  highest  daily  readings  was  6r^-2,  being  4°- ^liiijlicr  than  the  avera 

je  of  the  preceding  22 

years. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  40"  •  i ,  being  1 "  •  4  liii/hir  than  the  averag( 

>  of  the  preceding  22  ) 

ears. 

'J'he  mean  daily  range  was  2i°- 1,  being  3°-o  gt eater  than  the  average  of  the  preceding  22  years. 

The  mean  for  the  month  was  49°*  i,  being  2°-8  hi<jlicr  than  the  average  of  the  preceding  22  years. 

1 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S63. 
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HOMIDITY    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  53°'3  on  the  loth  ;  and  the  lowest  was  3,^°'  i  on  the  23rd. 


The  mean 


■was  42^'  7,  being  2°'6  hi()lier  than  the  average  of  the  preceding  22  years. 


Elastic  Force  of  Vapour. — The  mean  for  the  month  was  O'"-  274,  being  o'"'026  yr  cater fb&n  the  average  of  the  preceding  22  years. 

Weiylit  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  tlie  month  was  3s'*  i,  being  os''2  yreafer  than  the  average  of  the  preceding  21  years. 

Degree  of  Jlumidilij. — The  mean  for  the  month  was  78  (that  of  Saturation  being  represented  by  100)  being   i  /fsi  than  the  average  of  the  preceding  22  years. 

Wiiijiu  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  543  grains,  being  i  grain  yreutcr  thanthe  average  of  the  preceding  22  years. 
Cloltis. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6"  6. 
Wind. 

The  proportions  were  of  N.  6,  S.  6,  W.  11,  E.  5,  and  Calm  2.     The  greatest  pressure  in  the  month  was  1 2""*o  on  the  square  foot  on  the  22nd. 

Raik. 

Fell  on  9  days   in   the   month,  amounting  to  o'°'4,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i '" •  4  few  than  the  average  fall  of  the 
preceding  48  years. 
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raS 

Barometek  Ukadings  prom  Ete-Obsertations. 

i 

7 

The   first   maximum  in  the  month  was  30'"  •  1 1 6  on  the    ist;  the  first  minimum  in  the  month  was  2 

9'"- 656  on   the  4th. 

, 

The  absolute  maximum          ,,           was  30'" -2  28  on  the    8th  ;  the  second  minimum        ,,           was  21 

)'"-8oo  on  the  9th. 

The  third  maximum                ,,          was  29'° -896  on  the  i  ith  ;  the  absolute  minimum     ,,           was  2 

)'"-447  on  the  12th. 

The  fourth  maximum              ,,           was  29'"- 748  on  the  14th  ;  the  fourth  minimum        ,,           was  2 

y"- 634  on  the  15th. 

i 

The  fifth  maximum                 ,  ,          was  29'''-  776  on  the  i6th  ;  the  fifth  minimum            ,  ,           was  2 

)'"-663  on  the  17th. 

. 

1 

The  sixth  maximum                ,,          was  30'" -039  on  the  21st  ;  the  sixth  mininumi           ,,           was  2 

5'" -679  on  the  23rd. 

'V| 

/ 

The  seventh  maximum           ,,          was  30'"- 137  on  the  28th  ;  the  seventh  minimum      ,,          was  2 

^'"•963  on  the  30th. 

, ', 

I 

The  eighth  maximum              ,,          was  30'"- 120  on  the  31st. 

■li 

Cio 

The  range  in  the  month  was  o'"-  781. 

'X; 

The  mean  for  the  month  was  29'° -857,  being  o'"'o9o  hiyher  than  the  average  of  the  preceding  22  years 

Temperature  of  tue  Air. 

) 

ti 

The  highest  in  the  month  was  79'"  7  on  the  29th;  the  lowest  was  ii°'4  on  the  ist. 

The  range             ,,            was  48° -3. 

h 

The  mean             , ,             of  all  the  highestdaily  readings  was  64°'4,  being  o°'i  lower  than  the  average 

of  the  preceding  2  2  y 

ears. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  42°'  7,  being  i^'  6  lower  than  the  average 

of  the  preceding  22  yt 

ars. 

The  mean  daily  range  was  21°'  7,  being  i"'  ^  (jrenfer  than  the  average  of  the  preceding  22  years. 

_ — —^ 

The  mean  for  the  month  was  y.'  0.  Iiein^'  o^'i)  Aitw  tlnn  the  average  of  the  preceding  22  years. 

k 

AT  THE  Royal  Obsekvatort,  Greenwicti,  in  the  Year  1S63. 
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1  I     MIDITT    OP    THE    AlK. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  .58"- 8  on  the  30th  ;  and  the  lowest  was  ,H"'9  on  the  ist 
The  mean  ,  ,  v.as  45°'  2,  being  o'^-^  lower  than  the  average  of  the  pi"eceding  22  years. 

Khii'tic  Force  of  Vapour. — The  mean  for  the  month  was  o'"-302,  being  o'"'ooi  less  than  the  average  of  the  preceding  22  years. 

Weight  of  Vapour  in  a   Cubic  Font  of  Air The  mean  fertile  month  was  .?^''*4,  being  o^'  i  less  tlian  the  average  of  tlie  i>rcceding  22  years. 

Deyree  of  Humiditij — The  mean  for  the  month  was  78  (that  of  Saturation  being  represented  by  100),  being  i  gi cater  tlum  the  average  of  the  preceding  22  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  540  grains,  being  2  grains  greater  th&ii  the  average  of  the  preceding  22  years. 

J]  Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6'  2. 

Wind. 

The  proportions  were  of  N.  8,  S.  4,  W.  10,  E.  9.,  and  Calm  o.     The  greatest  pressure  in  the  month  was  i3""-o  on  the  square  foot  on  the  19th. 

Rain. 

Fell  on  10  days  in  the  month,  amounting  to  i'"',^,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"'8  Icsi  than  t 
preceding  48  years. 
Electricity. — On  May  12,  the  insulating  lamp  was  not  burning. 
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Results  of  Ordinary  Meteorological  Observations 
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Barojietek  Readings  fkom  Eye-Observations. 

^ 

h- 

The  first  minimum  in 

the  month  w 

IS  29'° -265  on  the    61 

h. 

The   first  maximum   in   the   month  was   29'"*6:;o  on  the    Qth  ;  the  ahsoUUe  minimum 

. ,              w 

IS  19'" -247  on  the  lot 

h. 

The  second  maximum             ,,              was  2 9'" -44 7  on  the  nth;  the  thij-fl  miniuumi 

, ,              w 

IS  29'"- 323  on  the  I2t 

h. 

ll 

The  third  maximum               , ,             v.-as  29'" -881  on  the  15th  ;  the  fourth  minimum 

, ,                    Wl 

IS  29^-383  on  the  igt 

h. 

1 

The  fourth  maximum               , ,              was  29'" '974  on  the  z^rd  ;  the  fifth  minimum 

,  ,              w 

IS  29'" -891  on  the  24I 

h. 

The  fifth  maxinumi                 ,  ,             was  3o'"'oo6  on  the  26th  :  tlie  sixth  minimum 

,  ,               w 

IS  29'"-785  on  the  2;t 

h. 

The  highest  reading  took  place  on  the  ,-;otli  at  midnight,  and  was  30'"-  i.i^,  the  baromet 

er  still  increasii 

ig- 

1 

The  range  in  tlie  month  was  o'"-9o8. 

The  mean  tor  the  month  was  29'"  •727,  being  0'"  •  063  lutrcr  than  the  average  of  tlie  prece 

ding  22  years. 

1 

Tksiperatui'.e  of  the  Aik. 

1 

The  highest  in  the  month  was  84^-0  on  the  ^rd  ;  the  lowest  was  42'- 1  on  tlie  1st. 

ft 

The  range             ,,             was  41" -9. 

1 

The  mean             ,,             of  all  the  highest  daily  readings  was  ;o°' i,  being  o^"g /owcr  th 

an  the  average 

jf  the  preceding  22  ye 

ars. 

ll 

The  mean             ,,             of  all  the  lowest  daily  readings  was  50''  1,  being  o^- 1  luicer  tha 

a  the  average  0 

'the  precedins  22  yea 

rs. 

I 

The  mean  daily  range  was  20^-0,  being  o°-S  less  than  the  average  of  the  preceding  22  ye 

ars. 

The  mean  for  the  month  was  58^- 1,  being  i°-o  luirer  than  the  average  of  the  preceding  2 

2  years. 

,• 

il 

RoiiINSOx's  Anemomktei;. — Prnni  ,Tune  4  to  23,  this  instrument  was  in  the  hands  of  its  mat. 

.er  for  repair. 

( 

AT  THE   EOYAL   OBSERVATORY,    GREENWICH,   IN   THE   YeAU   ISGo. 
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ELECTRICITY. 


A.M. 


P.M. 


CLOUDS  AND  WEATHER. 
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7,  ci.-cii,  ci.-s,  ci 

o  :     o 

7,  ci,  ci.-s 

10,  ci.-s  :     4,  ci,  ci.-s 

8,  ci,  ci.-cu,  ci.-s,  cu.-s 

10,  c.-li.-r  :   10,  r 

g,  V,  fr.-sqs 

g,  ci.-cu,  cii,  ci.-s,  cu.-s,  oc.-slis 

4,  ci  :  io,cu,ci,ci.-s,ci.-cu,cu.-s 

10,  ci.-s,  shs.-r  :   10,  ci.-s 

10  -4'  '^'j  ci.-cu,  th.-r  :     g,  ci.-s,  ci,  ci.-cu 


10,  li.-r 

10,  ci.-s 
10,  sl.-r 
10,  ci.-cu,  ci.-3 

10,  ci,  ci.-s 
10,  li.-shs 
I,  ci.-s 

10,  li.-r 
10,  ci.-s,  ci 
4,  ci,  ci.-s,  li.-cl 

10,  m.-r  ~ 

10,  ci,  ci.-cu,  cu.-s 

10,  ci.-s 

lo,  1,  t 

I,  ci,  ci.-cu,  h 
10 


10,  ci.-s,  cu.-s 
I,  li.-cl 
1,  ci 


6,  ci,  ci.-s,  ci.-cu,  cu.-s 

10,  ci,  ci.-cu,  ci.-s 
10,  ci.-cu,  ci.-s 
10,  ci.-s 

10,  ci.-s 
10,  sl.-r 
2,  ci,  cu,  ci.-cu,  cl.-s 

10,  c.-li.-r 


10,  ci.-s,  ni.-r 
3,  ci,  ci.-cu 
10,  ci.-s 

10,  ci.-s,  sl.-r 
o,  !i 
10,  sl.-r 


9,  ci.-cn,  cn.-s,  CI 
7,  ci,  ci.-cu,  ci.-s 


2,  ci,  ci.-cu,  ci.-s  :     o 
o  :     o 

3,ci,ci.-cu,ci.-s  :  8,ei,ci.-s,ci.-cu, cu.-s  :  io,ci.-s, cu.-s 

8,ci,ci.-s,ci.-cu,Ii   :   10,  c!.-s  :     o 

10,  ci.-s,  li.-r  :    10,  c.-li.-r 

5,ci,ci.-cu,ci.-s  :   10,  oc.-shs        :     3,  ci,  ci.-s,  m 

io,ci.-cu,ci.-s,cu.-s,oc.-slis  :   10,  ci.-s,  cu.-s 
3,cu,ci,ci.-s,cu.-s,li.-slis  :  9,  v  :     o 

g,ci,cu,ci.-s,sl.-r    :  3,cu.-s,ci.-cu,ci:     7,  s,  ci.-s 

10,  ci.-s  :  9,ci.-cu,ci.-s,ci  :    10,  w,  li.-shs 

9,  cu.-s,  ci.-s,  ci.-cu,  ci    :    10,  sl.-r 

10,  cu,ci, ci.-s, cu.-s,  li.-r,t  :   10,  ci.-s,  sli?.-r 

9, ci.-cu, ci. -s,cu. -s,ci :   10,  li.-r  :    10,  li.-r 

10,  oc.-shs  :      I,  ci.-s,  ci.-cu,  ci 

10,  ci.-s,  ci.-cu     :    10,  ci.-s  :     3,  li.-cl 

10,  ci.-s,  cu.-s,  slis.-r        :  10,  tli.-r 
io,ci.-cu,ci.-s,ci   :  3,  cu,  ci.-cu,  ci  :     2,  ci,  ci.-s 
5,ci,ci.-cu,ci.-s,cu.-s  :  io,li.-cl,sl.-r  :     5,  ci,  ci.-s 

10,  ci.-cn,  sl.-r     :  7, cu, ci.-cu, shs.-r   :  io,ci.-s,cu.-s 
10,  ci,  ci.-cu,  ci.-s  :     o,  Ii 

3,  ci  :  10,  ci.-s 

10.  ci.-s  :     8.  s,  ci.-s,  li.-cl 

2,  ci,  ci.-cu,  ci.-s  :   10,  ci.-s 

6,  ci,  ci.-cu,  cu,  ci.-s  :  9,  ci,  ci.-s,  cu.-s  :  10,  ci.-s,  t.-s,  I,  t,  h.-r 

2,  ci,  ci.-cu,  h   :  g,cu.-.9,ci.-cU;Ci,h   :   2,  ci.-cu,  ci 
4,ci,cu, ci.-cu  :  io,ci.-s,ci.-cu,ci  :  io,ci.-cu,ci.-s,s,oc-r 
10,  sl.-r  :  4,ci.-cu,cu.-s,ci  :     o 

9,  ci,  ci.-cu,  ci.-s,  cu.-s  :     8,  ci.-cu,  ci.-s,  cu.-s 
6,  cu.-s,  ci.-cu,  ci  :     I,  ci.-s,  li.-shs 

10,  ci.-s,  ci,  ci.-cu  :     o 


EIuMiDiTT  OP  THE  Air. 

Temperature  nf  the  Deiv  Point. 

The  highest  in  the  mouth  was  6i°- 1  on  the  24th  ;  and  tlie  lowest  was  44^'. ?  on  the  4th. 

The  mean  ,,  was  50^' 2,  being  o'^•^  lower  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"',?64  being  o'"'ooij  less  tlian  the  average  of  the  preceding  22  years. 
Wei(/lit  of  I'apour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  moiitli  was  4i=''  i,  being  oB'-  i  less  than  the  average  of  the  preceding  22  years. 
Dcrjrce  nf  Huinitliti/.— The  mean  for  the  month  was  75  (tliat  of  Saturation  being  represented  by  100),  bi'ing  the  same  as  the  average  of  the  preceding  22  years. 
Wciglit  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  531  grains,  being  the  same  as  the  average  of  the  preceding  22  yeai's. 

LOUDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7  •  2. 

ViND. 

The  proportions  were  of  N.  4,  S.  8,  W.  14,  E.  4.  and  Calm  o.     The  greatest  pressure  in  the  month  was  io""'o  on  the  square  foot  on  the  fjtii. 

iAIX. 

Pell  on  14  days  in  the  month,  amounting  to  3'"' 9,  as  measured  iu  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  2'"-o  ijreatcr  than  the  average  fall  of  the 
preceding  48  years. 

LECTKICITT. 

On  June  7,  the  insulating  lamp  was  not  burning. 


Greenwich  Observations,  1863. 
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Results  of  Ordinaey  Meteorological  Observations 


1 

^  k 

Readings  of  Tuermometers. 

sig 

WlNU  AS 

DEDUCED    FROM   AnEJIOSIETEBS. 

'  - 

1 

*^  ^  . 

Difference 

S  0  . 

Phases 
of 

•5-S  2 

s «  = 

Dry. 

Dew 
Point 

^-1 

m 

IS-: 
lis 

In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Eegis- 

teriug  Ther- 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

ilk 

Oslek's. 

Rodin 
son's 

MONTH 
and 

Pressure 
in  lbs. 

DAT, 

1S63. 

the 
Moon. 

III 
■III 
%§ 

mometers,  read 

at  gi"  A.M. 
next  morning. 

c£  fe  0  - 

General  Direction. 

on  the 
square  foot. 

Ms 

0, 

d 

1 

,tlJ 

i 

2 

Mean 
Daily 
Value. 

Mean 
Daiiy 
Value 

15 

1 
3 

Mean 
Daily 
Vahic. 

1 
0 

s 

A.M. 

P.M. 

0 

>3 

ill. 

0 

0             0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lbs. 

lbs. 

lbs. 

miles. 

in. 

■July  I 

Full  ; 
Perigee. 

30-095 

72-9 

45-5 

6o"2 

49-1 

ui-o 

66-4 

64-2 

III 

21-4 

6-6 

-  1-3 

Calm:  S 

SW  :   SSE 

o-o 

O-O 

0-0 

206 

0-OC 

2 

.  . 

29-860 

72-0 

55-1 

61-4 

53-7 

io3-5 

47'9 

66-4 

64-2 

77 

18-4 

4"9 

0-0 

wsw 

WSW 

60 

0-0 

0-3 

328 

Q-OC 

3 

30-028 

74-2 

52-6 

62-2 

5i-2 

96-6 

497 

65-5 

64-3 

11-0 

i8-5 

4-0 

4-   0-8 

W  :  NW 

NW:  N 

0-0 

0-0 

0-0 

124 

0-OC 

4 

.. 

3oiii 

72-5 

5o-9 

60-4 

5i-o 

107-2 

66-8 

64-6 

9-4 

.7-6 

••4 

—   1-1 

NNE 

NE 

O'O 

O-O 

0-0 

59 

0-OC 

5 

In  Equator 

3o-i5o 

76-6 

52-3 

62-8]  52-1 

99-0 

43-8 

66-8 

64-6 

10-7 

22-4 

2-8 

-f     1-2 

NE 

NE:  E 

0-0 

0-0 

0-0 

106 

0-OC 

6 

•• 

3o-o83 

77-6 

52-5 

64-1 

55-1 

1 17-0 

44-6 

67-0 

64-8 

9-0 

21-4 

3-4 

+     2-4 

SE 

SE  :  SW 

ro 

0-0 

0-0 

154 

0-OC 

7 

Last  Qr. 

29-890 

82-5 

53-1 

68-3 

5q-o 

120-0 

44-2 

67-1 

64*9 

9-3 

21-6 

4-0 

4-  6-5 

sw 

W 

I'O 

0-0 

0-0 

218 

O-QC 

8 

. . 

3o-o34 

7-37 

52-1 

62-3 

55-6 

109-8 

43-1 

67-6 

65*4 

6-7 

16-6 

4*4 

4-  0-6 

wsw 

NW 

0-0 

0-0 

0-0 

i3o 

0-OC 

9 

•• 

3o-o83 

81-0 

54-7 

65-7 

54-9 

121-6 

45-5 

68-6 

66-4 

IO-8 

24-5 

2-8 

+   4-2 

NNE 

NNE : SE 

0-0 

0-0 

0-0 

61 

o-oc 

10 

30-198 

83-5 

5i-i 

66-4 

5i-o 

124-0 

5o-4 

69-0 

66-8 

1 5-4 

32-6 

3-6 

+  4-9 

Calm:     NE 

NE:  SE 

o-o 

O-O 

o-o 

87 

O-QO 

II 

3o-2i2 

79-8 

5i-2 

65-3 

55-1 

ii5-o 

42-3 

69-7 

67-5 

10-2 

23-8 

6-5 

+  37 

NE 

SE 

0-0 

O-O 

0-0 

47 

O'OC 

12 

Greatest 
Oeclinatiou  N. 

3o-i86 

80-9 

5i-4 

66-9 

53-9 

124-5 

44-0 

70-1 

67-9 

1 3-0 

29-3 

5-0 

-f  5-2 

Calm 

NE  :  ESE 

o-o 

0-0 

0-0 

104 

0-00 

13 

30-288 

70-0 

56-0 

62-6 

52-1 

107-0 

53-2 

70-1 

67*9 

10-5 

22-8 

4-0 

+  0-8 

NE 

NE  :  ESE 

0-0 

0-0 

0-0 

74 

O'OO 

H 

3o-ig7 

78-5 

460 

62-3 

52-7 

110-6 

37-7 

70-2 

68-0 

9-6 

20-0 

ri 

4-   0-6 

Calm 

Calm 

O'O 

0-0 

o-o 

61 

0-00 

i5 

^K«i 

3o-oi8 

86-0 

48-9 

66-8 

55-6 

11 6-3 

39-6 

70-2 

68-0 

11-2 

28-8 

0-6 

4-  5-1 

Calm 

N 

0-0 

0-0 

0-0 

l3o 

o-oo 

16 

•  • 

3o-o38 

67-3 

52-7 

58-8 

46-9 

94'° 

45-4 

70-0 

67-8 

11-9 

17-5 

5-1 

-  2-9 

NE 

NE:  SE 

o-o 

0-0 

0-0 

118 

0-00 

17 

•  • 

29-811 

73-8 

42-5 

56-5 

47 '9 

1097 

69-9 

677 

8-6 

21-8 

5-9 

-  5-2 

SW 

NW 

0-0 

0-0 

0-0 

264 

0-OC 

18 

•• 

29-665 

65-5 

44-8 

53-1 

42-8 

94'° 

40-2 

68-8 

66-6 

10-3 

i8-8 

1-3 

-  8-6 

^V  :  NW 

NW:  N 

2-0 

0-0 

0-0 

167 

0-OC: 

19 

29-786 

74-0 

38-7 

57-0 

44-6 

io8-o 

28-4 

68-1 

65-9 

12-4 

27-9 

8-4 

-  47 

SW 

SW 

0-0 

0-0 

o-o 

166 

O'OB 

1 

20 

In  Equator 

29-626 

70-8 

48-1 

57-1 

46-4 

ii5-o 

40-0 

67-1 

64*9 

10-7 

23-8 

2-9 

-  4-5 

NW 

Calm 

0-0 

0-0 

0-0 

96 

orog 

1 

21 

•• 

29-568 

64-6 

46-6 

55-6 

55-0 

70-3 

36-2 

67-0 

64-8 

0-6 

5-5 

0-0 

-  5-9 

SW 

S:  SW 

2-0 

o-o 

0-0 

238 

o"4? 

! 

22 

,    , 

29-441 

67-5 

54-3 

58-0 

53-9 

94'2 

48-5 

66-1 

63-9 

4'' 

11-4 

0-8 

-  3-5 

SW 

W 

7-0 

0-0 

0-6 

287 

' 

23 

First  Qr. 

29-738 

70-5 

48-1 

58'9 

49-6 

112-2 

41-0 

65-3 

63-1 

9-3 

19-3 

1-8 

-   2-6 

SW 

W:  NNW 

2-0 

0-0 

0-3 

237 

2 

24 

29-944 

67-7 

44-1 

56-1 

48-5 

g5-o 

33-6 

64-9 

627 

7-6 

17-6 

1-3 

-  5-5 

w 

W 

ro 

0-0 

0-0 

264 

20 

29-791 

67-8 

5i-i 

58-1 

54-3 

93-8 

447 

64-6 

62-4 

3-8 

10-3 

1-0 

-  3-7 

wsw 

NW:  NE 

2-5 

0-0 

0-1 

168 

J 

26 

3o-oo8 

697 

46-0 

54-5J47-1 

99-8 

37-0 

64-3 

62-1 

7-4 

16-7 

2-5 

-  7-6 

N 

N:  Calm 

o-c 

0-0 

0-0 

90 

ffpO 

3 

27 

Greatest 
Declination  S. 

3o-o29 

75-0 

45-8 

6o-o 

5r7  loo-o 

37-2 

64-6 

62-4 

8-3 

20-7 

2-4 

-    2-3 

SW 

S 

0-0 

0-0 

0-0 

72 

o'bo 

! 

28 

29-893 

78-0 

47-2 

62-6 

54-6,120-0 

40-0 

64-8 

62-6 

8-0 

22-8 

"■4 

+   0-1 

s 

SW 

o-o 

Q-O 

0-0 

85 

O'OO 

1 

29 

29-864 

77-4 

5o-5 

63-7 

56-7 

io6-o 

40-0 

64-8 

62-6 

7-0 

2  1-3 

1-9 

+     1-2 

Calm 

N:  NE 

1-5 

c-0 

o-o 

144 

O'OO 

i 

3o 

Perigee  ; 
Full. 

3o-o59 

73-1 

52-4 

6i-3 

50-9 

114-0 

47-0 

65-5 

63-3 

10-4 

22-5 

0-0 

—     1-2 

NE 

NE:  ESE 

0-0 

0-0 

o-o    ii3| 

0-00 

3 

3i 

•• 

oo-iii 

69-6 

44-1 

56-7 

49-5 

ii5-o 

34-0 

65-6 

63-4 

7-2 

19-6 

2-2 

-   5-8 

E 

SE 

2-0 

0-0 

D-2 

180 

O'OO 

3 

Means 

•• 

29-961 

74-3 

49-4 

6o-8 

5i-7 

107-2 

42-1 

67  2 

65-0 

9-1 

20-7 

3-0 

-  0-9 

... 

... 

Sum 

4578 

Sinn 

o'88 

Barometer  Headings  from  Eye-Observations. 

The  fii-st  maximum  ia  the  month  was  30'"- 168  on  the 

ist;  the  first  minimum  in   the 

month  was  2 

9">-837onthe    2nd. 

Bnn 

The  second  maximum       , ,           was  30'"  •  1 65  on  the 

5th  ;  the  second  minimum 

,  ,          was  2 

9""870onthe    7th. 

Tf. 

The  third  maximum          ,  ,           -was  30'"  •  236  on  the 

11  th  ;  the  third  minimum 

, ,          was  3 

j'"- 191  on  the  I  ith. 

The  absohite  maximiun    ,,           was  ";o'"- 305  on  the 

13th  ;  the  fourth  minimum 

, ,         was  2( 

)ii"968  on  the  15th. 

I 

The  fifth  maximum           ,,           was  3o">-o:;:!  on  the 

1 6th  ;  the  fifth  minimum 

, ,          was  21 

)'"-0i9  on  the  18th. 

I 

The  sixth  maximum          ,,           was  29'" -8^2  on  the 

19th  ;  the  sixth  minimum 

, ,          was  2.' 

)'"'6o6  on  the  20th. 

G 

The  seventh  maximum     , ,           was  29'" -638  on  the 

2  ist  ;  the  absolute  minimum 

, ,         was  21J 

'"•320  on  the  22nd. 

ITe 

The  eighth  maximum       , ,           was  29'" -970  on  the 

24tli  ;  the  eighth  minimum 

,  ,              WR^  21 

)'"-  772  on  the  25th. 

ft. 

The  ninth  maximum         , ,           was  30'"  •  05  7  on  the 

27th  ;  the  ninth  minimum 

,  ,               Mf S  2< 

('"-845  on  the  29th. 

11; 

The  tenth  maximum         ,,           was  30'°  ■  143  on  the 

31st. 

The  racge  in  the  month  was  0'°  •  98  c;. 

kdCt 

The  mean  forthe  month  was  29'"-96i,  being  o'"- 167  / 

litlhcr  than  the  average  of  the  prec 

eding  22  years 

lit 

Temperatcue  of  the  Air. 

fl5I. 

%. 

L 

The  higliest  in  the  month  was  86^ -o  on  the  ijih;  the 

lowest  was  38°' 7  on  the  19th. 

ITie  range             ,,             was  4  7° -3. 

The  mean              ,,             of  ail  the  highest  daily  readi 

ngs  was  74°-  3,  being  o°-  7  higher 

han  the  averag 

;  of  the  preceding  22  y 

ears. 

w 

The  mean              , ,             of  all  the  lowest  daily  readi 

ngs  was  49°- 4,  being  3°-  7  lower  t 

lan  the  a-.erage 

of  the  preceding  22  y 

ears. 

u 

The  mean  daily  range  was  24°  "9,  being  4° -4  greater  t 

:ian  the  average  of  the  preceding 

!2  years. 

The  mean  for  the  month  was  60°  ■  8,  being  0°  •  9  hwer  t 

lan  the  average  of  the  preceding  2 

2  years. 

-L 

s^ 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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ELECTRICITY. 
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P.M. 


CLOUDS  AND  WEATHER. 
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o 

1,  ci,  h 

o 

10 
O,  II 
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5,  ci,  ci.-cu,  ci.-s 

o,  li 

lo 

10,  ci,  ci.-g,  ci.-cu,  h 

ID 
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o 

ID,  ci.-cu,  ci.-s,  cu.-s 

lO,  V 
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I,  Cl.-CU,  Cl.-S,  Cl 

10,  cu,  ci,  ci.-eu,  ci.-s 
8,  cu.-s,  ci.-cu,  ci.-s,  h 


o. 
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ci.-cu 

4' 
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0, 
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o 

S,  Cl,  Cl.-S,  Cl.-CU 


lO, 

Cl. 

-s 

0, 

h 

o, 

It 

10, 

ci. 

•s, 

cu 

-s 

lo. 

Cl. 

-s 

lO, 

Cl. 

-s 

8, 

ci. 

ci 

-s. 

ci. 

-cu, 

h 

lO, 

th 

-r 

10,  ci.-s,  ci.-cu,  li.-r 
5,  ci.-s,  ci,  ci.-cu 
2,  ci,  ci.-cu,  Ii 

lo,  ci,  ci.-cu 

o,  li 

9,  ci.-s,  ci,  h 


8,  ei,  ci.-s 
lo,  ci,  ci.-cu,  cu.-s,  ci.-s,  h 
7,  ci.-cu,  ci.-s      :  8,  ci.-cu,  cu      :  o,  h 

o  :     3,  cu.-s,  ci.-cu,  ci 


3,  ci,  ci.-s,  ci.-cu 
5,  ci.-cu,  ci,  cu 
9,  ci.-cu,  ci.-s,  ci 

9,  V,  ci.-s,  ci,  ci.-cu 

5,  cu.-s,  s,  h 

o 


o 
o 
10,  ci.-cu,  ci.-s,  s,  V 

10,  ci.-cu 

o 
o 


9,  ci.-cu,  Cl.-S,  CI    :      I,  Cl  :   10,  V 

5,  ci,  ci.-cu,  ci.-s,  cu.-s  :     3,  ci,  s,  li.-cl 


5,  ci.-cu,  ci.-s,  ci 
3,  ci,  ci.-cu 

lo,  ci.-s 
o,  h 
o,  h 


2,  01,  ci.-cu,  cu.-s  :     o 
9,  ci.-s,  ci.-cu    :     I,  li.-cl 

:     o 

:   lo,  li.-cl 
:     o,  li 
o,  Ii  :     2,  ci.-s,  ci,  h 


lo,  ci.-s,  ci.-cu,  cu.-s        :     3,  ci.-s,  li.-cl 

10,  ci.-s  :     6,  ci.-cu,  cu.-s,  ci,  h  :  o,  h 

10,  ci.-s,  sl.-r         :     4,  ci.-cu,  ci,  h  :  o 


I,  ci.-cu,  cu.-s 
10,  ci,  ci.-cu,  ci.-s,  h 
10,  h.-r 


:   10 

:     7,  s,  ci,  li.-cl 

:   10,  c.-h.-r 


10,  h.-sqs  :  10,  v,  ci.-s       :  v,  li.-cl 

8,  cu.-s,  ci,  cu     :   ,  5,  ci,  ci.-cu    :  2,  ci.-cu,  ci.-s 
10,  ci.-cu,  ci.-s,  cu.-s,  ci  :     o 


10,  ci.-s,  oc.-r 
10 
I,  ci,  ci.-cu 


:   10,  h.-r 
:     o 
3,  ci.-s,  ci.-cu  :    o,  ms 


I,  cu.-s  :     o  '■     o,  Ii,  ms 

7,  cu,  ci.-cu,  cu-s,  li  :   8,  ci.-S,  ci  :   10,  ci.-s 
5,  ci.-cu,  ci.-s,  ci  :  o 

I,  ci.-cu,  ci,  ci.-s,  cu.-s  :  4,  ci,  ci.-s  :  o 


UnsnDiTY  OP  THE  Air. 
Temperature  of  the  Dew  Point. 

Tlie  highest  in  the  month  was  6i°'S  on  the  7th  ;  and  the  loTcest  was  42°*2  on  the  18th. 

The  mean  , ,  was  Si""?,  being  2°-  r  lower  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  oi«"384,  being  o'°'032  less  than  the  average  of  the  preceding  22  years. 
Weiijht  of  Vapour  in  a  Cubic  Fool  of  Air. — The  mean  for  the  month  was  4S''-.^,  being  o^'-^,  less  than  the  average  of  the  preceding  22  years. 
Degree  of  Humidity. — The  mean  for  the  month  was  72  (that  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  the  preceding22  years. 
Wciylitofa  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  532  grains,  being  4  grains  (/rca^trtlian  the  average  of  the  preceding  22  years. 

!louds. 
The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  ^•o. 

ViND. 

The  proportions  were  of  N.  8,  S.  0,  W.  8,  E.  6,  and  Calm  3.     The  greatest  pressure  in  the  month  was  jib.-o  on  the  square  foot  on  the  22nd, 

UlN. 

Fell  on  3  days  in  the  month,  amounting  to  o'°'9,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  I'^-S  less  than  the  average  fall  of  the 
preceding  48  years. 

— — 


(ccxiiv) 


Results  of  Ordinary  Meteorological  Observations 


Phases 

of 

the 

Moon. 

Jlcan    Daily   Heading   of  the 
Barometer  Ccorrected  and  re- 
duced to  .^2°  Fahrenlieit). 

Readings  of  Thermojieteks.                  | 

Ditferencc  between  the  Mean  Tem- 
perature of  the  Day  and  the  Mean 
Teniper.ature  of  tlie  s.anie  Day  on 
an  Average  of  43  Year.s. 

Wind  as 

DEDUCED   FROM   ANEMOMETERS. 

•1, 

MONTH 

and 

DAY, 

iSf..;. 

Dry. 

Dew 
Pouit. 

a  i 

i.t? 

m 
ill 

S  s  3 

SSI 

il 

ill 

In  the  Water 
)f  the  Thames, 
at  Greenwich, 
by  Self-Rn^is- 

terinff  Thcr- 
aometers.rcad 

at  9''  A.M. 
next  morning. 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 

Osler's. 

tOBlN- 

son's 

General  Direction. 

Pressure 

in  lbs. 

on  the 

square  foot. 

u 
m 

ill 

To 

B 

1 

Mean 
Daily 
Value. 

Mean 
Daily 
Value. 

1 
-to 

5 

3 

Mean 
Daily 
Value. 

1 

1 

3 

A.M. 

P.JL 

i 
0 

3 

3 

Aug.  I 

2 

3 

In  Equator 

in. 
29-931 

29'863 
29-866 

0 

73-3 
80-8 
82-9 

0 

48-3 
54-1 
55-7 

0 

60-41 
64-8 
64-1 

0 

52-3 
58-2 
57-4 

0 

iio-o 

115-5 

99'3 

0 

41-5 
44-3 

47"9 

0 

65-6 
65-7 
65-8 

0 

63-4 
63-5 
63-6 

0 

8-1 
6-6 
6-7 

0 

22-1 
i3-6 
11-9 

0 

1-5 
o-o 
1-3 

0 
—    21 

+    2-5 

+     1-9 

SE 
£ 

E 
SW 

SW 

lbs. 

2-0 
2-0 

3-5 

lbs. 

0-0 
0-0 
o-o 

lbs. 

0-3 

0-2 

0-4 

miles. 

195 

182 
281 

^n 

4 
5 
6 

Last  Qr. 

2C)-yj,.\ 
29-700 
29734 

75-8 

74-3 
72-5 

5+7 
56-2 
57-7 

64-2 
62-6 
62-4 

58-3 
55-8 
57-8 

111-7 

94"o 
99-0 

41-2 
5i-9 

52-2 

66-1 
66-1 
66-6 

63-9 
63-9 
64-4 

5-9 
6-8 
4-6 

14-9 

>9'9 
12-4 

o-o 
1-3 

°'4 

4-   2-1 

4-   0-6 
+  0-4 

AYSW 
8W 

wsw 

SW 
SW 

4-0 

2-0 

3-5 

o-o 
0-0 
o-o 

0-7  244 

0-1     25o 

0-8    339 

^9 

7 
8 

9 

Oi-eatest 
OecUnation  N. 

29-922 
2g-g5o 
29-967 

So-o 
80-0 
84-9 

60-8 
62-7 
56-3 

68-6 
68-4 
67-6 

62-7 
617 
62-2 

iiro 
I  i3-o 

Il5-2 

54-0 
57-5 
47-0 

67-8 

65-6 

5-9 
6-7 
5-4 

1 6-5 
17-2 
1 3-6 

3-2 

2-7 

o-o 

4-  6-6 
+   6-4 

+  5-7 

SW 

SW 
SW 
SW 

0-0 
0-0 
o-o 

0-0 

0-0 

0-0 

0-0 
O'O 

0-0 

275 

247 

19' 

lO 

u 

12 

Apogee 

29-917 
29-864 
29-898 

83-2 
79-0 
75-1 

6o-o 
57-5 
5o-i 

68-8 
66-3 
61-9 

6o-5 
53-3 

48-7 

1 1 77 
117-0 
1 1 7-0 

5 1 -5 
48-4 
41-3 

68-6 
69-1 
68-6 

66-4 
66-9 

66-4 

8-3 
1 3-0 
1 3-2 

21-4 

24-5 
23-1 

3-4 
5-1 
6-1 

4-   7-0 
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4-   0-3 

wsw 

SW 

NE 

SW 

\Y  :  N 

NE:  ESE 
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o-o 
0-0 

0-0 
0-0 

O'O 

263 

•94 

118 

10 

H 
i5 

New 

29-78,', 
29-802 
29-677 

77-9 
73-1 
81-0 

60-9 
55-5 
53-7 

63-4 
63-2 
66-4 

53-1 

52-9 
55-3 

II 5-0 
109-5 
I  i6-2 

41-5 

46-2 
49-8 

68-9 
68-9 
69-1 

66-7 
66-7 
66-9 

10-3 
IO-3 
ii-i 

20-6 
19-1 

22-8 

4-8 

1-2 

0-0 

+    i-q 
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SE 
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SW 

EXE 
E  :  SW 

SW 

O'O 
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0-0 
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0-6 
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36 1 

i6 

17 
i8 

In  Equator 

29-669 
29-364 
29-674 

76-0 
74-0 
65-8 

58-5  66-2 
52-1'  59-6 
49-2^  56-5 

53-9 

477 
47-2 

1 1 5-0 

II2-8 

98-0 

5o-o 

47"i 

47-5 

67-6 
68-1 
67-6 
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65-9 
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ii-g 
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14-4 
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SW 
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w 

SW 

w 

NW 
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0-0 
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0-3 
0-8 
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19 
20 
21 

•• 

29-663 
29-84-4 
29-987 

62-0 
63-3 
66-0 

5 1 -3!  53-6 
5o-5  55-3 
46-0  55-8 

48-9 
45-7 
46-2 

83-3 
92-8 
go-2 

42-5 
44-5 
37-2 

66-6 
65-9 
65-6 

64-4 
63-7 
63-4 

47 
9-6 

9-8 
i5-o 
16-9 

0-5 
4-8 
i-i 

-  7'-5 

-  5-5 

-  4-8 

w 

NNW 
N 

SW:  NW 

NNW 
NW 

r       1 
5-0   O'O 

4-0  0-0 

I-o'  O'O 

0-3 

0-5 
0-0 

3io 
262 
1 65 

22 
23 

2+ 

First  Qr. 

Greatest 
DecliDatioii  S. 

29-907 
29-779 
29-717 

71-2 
74-6 

72-0 

5o-i 
55-9 
53-5 

59-5 
63-7 
59-5 

53-9 
52-8 

So-i] 

loi-o 
in -5 

106-0 

42-3 
46-8 
52-5 

65-6 
65-9 
66-1 

63-4 
63-7 
63-9 

5-6 

lo-g 

9-1 

1 3-5 

18-7 
.7-6 

3-6 

0-4 

2-2 

—  o-q 
+    3-4 

-  0-8 

SW 
SW 
SW 

SW 

SW 
SW 

O'O  0-0 
5-0  0-0 

2-0   O-O 

o-o 

0-8 

O-I 

1 95 
317 
266 

25 

26 

27 

Perigee 

29-424 
29-333 
29-27S 

70-0 
64-2 
69-2 

5o-3 
5i-i 

j55-4 

59-1 
57-1 
60-3 

50-4 
54-c 

55' A 

loS-o 

94'o 
97-0 

42-6 
53-2 

64-6 
65-6 
64-9 

62-4 
63-4 
62-7 

8-7 
3-1 

4-9 

17-1 

8-7 
12-4 

2-0 
1-2 
1-3 

—    1-1 

!-   2-8 
\+   0-6 

ssw 

SW 

sw^ 

SW 

s 

SW 

5-0 
1-5 
5-0 

O'O 

o-o 

O-O 

0-6 

O'O 

0-5 

326 

235 
200 

0-4C 

0-24 

0'2l 

28 
29 
00 

Full 
In  Equator 

29-498 
29-619 
29-7ih 

72-8 
71-0 
72-1 

i. 
ore 

5i-3 

5o-i 

6ro 
59-3 
60-3 

52-6 
52-6 
49-1 

110-3 
II 1-5 

109-0 

44-3 
45-2 
407 

65-6 
65-1 
65-8 

63-4 
62-4 
63-6 

8-4 

6-7 

1 1-2 

i8-4 
i5-7 
19-8 

1-2 
1-2 

2-0 

+    1-4 
—   o-i 
+    1-2 

ssw 

SW 

SAY 

SW  :  Calm 

SW 
SW  :  SE 

o-o 
I-o 

I-o 

0*0 

0-0 
0-0 

O'O 

O-I 

O'O 

187 
i57 

244 

o'cSi 

0-26 

O'OC 

3i 

29-65c 

68-4 

55-c 

59-6 

49"? 

1 00-0 

49-1 

65-6 

63-4 

64-4 

97 

14-4 

4-8 

4-  0-6 

s 

WSW 

6-0 

0-0 

I-o 

3o6 

0-0.'' 

Means 

•• 

29744 

73-8 

53-7 

6i-g 

53-6 

106-5 

46-7 

66-6 

8-3    17-1 

2-3 

+  o-g 

•  •  • 

... 

•  • 

•  • 

•  • 

769"8 

rS3 

Barometer  Headings  from  Eye-Ob.servations. 


The  first  minimum  in  the  month  was  29'"-  707  «"  '^^    4*- 


The  first  niaxinuim  in  the  month  was  29'" -995  on  the    9th  ;  the  second  minimum  , , 

The  second  maximum          , ,         was  2y'"-93S  on  the  I2th  ;  the  third  minimum  ,, 

was  29'"-8S9  on  the  14th  ;  the  fourth  minimum  , , 

was  29'" -766  on  the  19th  ;  the  fifth  minimum  , , 

was  3o'"'oi8  on  the  21st ;  the  si.\th  minimum  , , 
was  29'" -.^83  on  the  26th  ;  the  absolute  minimum     , , 

was  29'"-  739  on  the  50th  ;  the  eighth  minimum  , , 
784. 
'-744,  being  o'°-047  '<"<■«'■  i^^  ^^^  average  of  tlie  preceding  22  years, 


The  third  maximum 

Tlie  fourth  maximum 

The  absolute  maximum 

The  sixth  maxiiniiiu 

The  seventh  maximum 

The  range  in  the  mouth  -was  o'" 

The  mean  for  the  month  was  29' 


■was  29'" -845  on  the  nth. 
■was  29'°- 761  on  the  13th. 
was  29'" -546  on  the  17th. 
■was  29'"- 597  on  the  19th. 
was  29'" -298  on  the  25th. 
was  29'"-  234  on  the  27th. 
was  29'"- 539  on  the  31st. 


Temperature  of  the  Air. 

The  highest  in  the  month  ■was  84°-9  on  the  9th;   the  lowest  -was  46°'o  on  the  21st;  and  the  range  in  the  month  was  38^-9. 
The  mean  , ,  of  all  the  highest  daily  readings  was  73°  •  8,  being  1°  •  o  hiyher  than  the  average  of  the  preceding  2  2  years. 

The  mean  , ,  of  all  the  lowest  daily  readmgs  was  53" '7,  being  o°'4  hi'ghcr  than  the  average  of  the  preceding  22  years. 

The  mean  daily  range  w.as  20°- 1,  being  o'-fi  ffrcatrr  than  the  average  of  the  preceding  22  years. 
The  mean  fur  tlie  month  was  Tii^'g,  being  o°'6  /n'l/licr  than  the  average  of  the  preceding  2Z  years. 


AT  THE   ROYiL   OBSERVATORY,   GREENWICH,   IN  THE  YEAR   1863. 
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ELECTRICITY. 


A.M. 


P.M. 


CLOUDS  AND  WEATHER. 
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w 
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w 
o 

m 

w 
w 
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o 

w 


6,  ci,  H.-cl 

7,  ci,  oi.-cu,  V,  t,  1 
10, 

V,  li.-cl  :  10 

10,  ci.-cu,  ci.-s 
10,  li.-r 

9,  cu.-f,  ci.-cu 
lo,  Cll.-S 
10,  cu.-s 


10,  cu.-s,  ci.cu 
8,  ci,  ci.-eu 


10,  cu,  cti.-.s 
2,  ci,  li.-cl 


2,  ci.-cu, ci.-s,ci,li.-cl 
9,  ci.-s,  li.-cl 


:     9,  CI.-S 

:   10,  sl.-r 

:  4, ci.-cu,  ci,ci.-s,cu.-s 

;  10,  r 

:   10,  cu.-s 

:  10,  cu.-s,  ci.-s,  ci 


s,  cu.-s,  ci.-eu,  ci 
8,  ci.-cu,  cu.-s 


9,  ci.-cu,  cu.-s 

9,  ci.-s,  ci.-cu 

9,  cu,  cu.-s,  s 
10,  cu,  ci.-s,  sl.-r 
6,  ci.-cu,  ci,  tb.-r 


3,  ci 

6,  ci,  ci.-cu 
10,  cu.-s,  ci.-s 


CI 


:  2,  ci,  ci.-,s 


:     8,  ci.-s 

:     4,  ci.-s,  li.-cl 

io,  cu.-s,  ci.-cu,  ci.-s     :   10,  r 

10,  ci.-s  :  5,  ci.-cu,  ci,  ci.-s     :  2,  ci, ci.-cu 

10,  ci.-s,  cu.-s  :   10,  ci.-s,  cu.-s 

10,  cu.-s,  ci.-s,  ci.-cu     :     2,  ci.-s,  ci 
10,  cu.-s,  ci.-s        :  3,  ci.-cu,  ci  :  3,  ci,  ci.-s 

I,  cu.-s,  ci.-cu,  ci  :     o,  ms 


o,  ms 
...,  ^„.  s,  m  _ 
ci       :  2,ci,ci.-s,mf 


m  N 


sN,sP,8ps,g.-cur  :  w  u    lo,  ci.-s,  ci.-CU 

10,  1  : 

o        :       w        '!     o,  h 


10,  cu.-s,  sl.-r 

10,  sl.-r 

10,  ci.-s,  cu.-s 


sN,sP,sps.g.-cur  :  o  :  s  ' 

o 

w       :     s,  sps 
o        :       m 
o 

wN  :sN,sP,sps,g.-cur :  w 


:   10,  slis.-r 
i,ei,ci.-cu,ci.-s  :  7,cu,ci.-cu,ci,sl.-r 
:     4,  ci.-s,  ci,  h 


9,  ci.-cu,  ci.-s 
10,  ci.-s,  tli.-r 


9,  ci,  ci.-cu,  cu.-s,  ci.-s,  sl.-r 
'  o  :    10,  ci.-s,  ci.-cu 

10,  ci.-s,  cu.-s  :   10,  li.-r,  ci.-s,  cu.-s 

5,  ci,  ci.-s,  li.-cl  :     5,  cu,  ci.-cu 

10  :     I,  li.-cl  :  3,  cu.-s,  ci.-cu,  ci 

I,  cu,  cu.-s,  sl.-r 


7,  ci.-cu,  ci  :  4,  ci,  ci.-cu  .   _,  _ 

6,  cu,  ci.-cu,  ci  :     7,  ci.-cu,  cu.-s,  m 

4,  ci.-cu,  h,  ci     :  9,  cu,  cu.-s,  "'        .-.«;. 

6,  ci,  cu,  ci.-cu  :     7,  ci.-s,  li.-cl 

7,  ci,  ci.-cu,  ci.-s,  b      :     o 
7,v,ci,cu,ci.-cu, cu.-s:   2, ci,cu, li.-cl       :  o 

9,  cu,  cu.-s,  s  :     5,  s,  ci.-s,  li.-cl 

5,  cu,  ci.-cu,  ci     :  9,  cu,  cu.-s,  L.-slis  :  o 
io,ci.-s,cu.-s,cu,oc.-sb3  :   10,  s,  ci.-s,  sl.-r 


o,  oc.-slis  :  5,  ci.-cu,  li.-cl 

10,  ci.-s,  ci.-cu,  cu.-s 
9,  ci,  ci.-cu,  h 

10 


o 
10 


10,  sl.-r,  1 


8,ci.-cu,cu.-t 


:  10,  ci,  ci.-s 


8,ci,ci.-cu,fr.-shs 


:   I,  li.-cl,  b 
8,  ci.-cu,  ci.  ci.-s  :   10,  ci.-s 

10,  ci.-s,  cu.-s,  ci  :     o 

g,  cu.-s,  ci.-cu,  ci         :   10,  t.-s,  1,  t,  b.-r 
10,  h,-r  :   10,  oc.-sbs 

8,ci,ci.-cu,cu.-s,li.-.'ibs  :    10,  li.-r 

6,  cu,  ci.-cu  :    6,  cu,  ci.-cu    :  9,s,ci.-s,t,l,b.-r 

7,  cu.-s,  ci.-cu,  ci  :     o 
6,  cu,  ci.-cu,  cu.-s,  ci  :   10 

5,ci,ci.-cu,cu,cu.-s,s(.-w  :   io,cu.-s,oe.-shs  ;  o 


Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 
The  hi};hest  in  the  month  was  (>.\°'<)  on  the  9th  ;  and  the  lowest  -n-as  4^^'  8  on  the  19th. 
Themeiin  ,,  was  ii'''(>,  being  o°'5  lower  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour The  mean  for  the  month  was  o'""4i2,  being  o'"" 010  less  than  the  average  of  the  preceding  22  years. 

Weight  of  Vapour  in  a  Cubic  Foot  0/  Air The  mean  for  the  month  w.is4"'5,  being  os'-2  fcsthan  the  average  of  the  preceding  22  years. 

Degree  of  Humiilili/.^Thc  mean  for  the  month  was  74  (that  of  Saturation  being  represented  by  1 00),  being  3  less  tlian  the  average  of  the  preceding  2  2  years. 

Weight  of  a  Cuhic  Foot  of  Air. — The  mean  for  the  month  was  527  grains,  being  2  grains  less  than  the  average  of  the  preceding  22  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7'o. 
Wind. 

The  proportions  were  of  N.  2,  S.  11,  W.  14,  E.  3,  and  Calm  i.     The  greatest  pressure  in  the  month  was  6""'o  on  the  square  foot  on  the  15th  and  jisf. 
Rain. 

Fell  on  13  days  in  the  month,  amounting  to  i'°'8  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being o'"' 6  fev*  than  the  .iverage  fall  of  the 
preceding  48  years. 

Electricitv. — On  August  20,  the  insulating  lamp  was  not  burning. 
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Results  of  Ordinahy  Meteorological  Observations 
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and 

DAT, 

1863- 


Phases 
of 
the 

Moon. 


Sept.l 
2 

3 

4 
5 
6 

7 
8 

9 

10 
1 1 
12 

i3 

14 
i5 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 

26 

27 

28 
29 

3o 
Means 


Last  Qr. 

Great'-'StDcc.  N. 


Apo 


lo  Efiuator: 
New. 


Greatest 
Declination  S 

First  Qr 


Periaree 


In'EflHatoi- 
Full 


c  o 
^   *-   o 

2    B    3 


Readings  of  Thehmometers. 


Dry. 


Dew 
iPciiit. 


Mean  Mean 
Daily  Daily 
Value.  Value. 


be  a- 
CO  c  " 

a;  «  c3 


.•SSB 


2  c  a 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
mometers, read! 

at  9h  A.M. 

next  morning 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature, 


o 


Mean 
Daily 
Value. 


ass 

a;  a  o,_ 
S^  CO 

i:  OS  aJ 
alls 

n 


Wind  as  deduced  erom  Anemometers. 


Osler's. 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


Robin- 
son's 


0  o 

ya  ■ 

O  O  , 


Is 


§1  = 

gS  3 


in. 

0 

29-906 
29-679 
29-617 

68-0 
63-3 
69-2 

29-726 
29-597 
29-717 

66-0 
65-3 
64-0 

29-548 
29-807 

29'6io 

66-6 
64-1 
65-5 

29794 
3o-o52 
3o-o8o 

60-7 
63-0 
66-2 

30-114 
30-178 
29-988 

65-8 
6o-3 
60-6 

29-892 
29-967 
29-925 

65-9 
65-9 
67-0 

29-084 
29-335 
28-985 

71-8 
58-3 
6rj 

28-801 

29-C23 
29-201 

60-8 
60-1 
58-3 

29-589 
29-935 
29-965 

63-0 
63-2 
58-0 

29-690 
29-874 
29-571 

57-8 
60-8 
63-2 

63-5 

29-693 

45-2!  56-2 
5i-8'56-i 
53-7  60-5 

49-9  56-8 
46-8;  55-1 
46-2'  54-0 


47-0 
50-9 
5i-6 

5o-8 
5o-6 
46-3 


5o-6  57-6'  46-3 
46-7'  54-8!  48-3 
So-s'  56-2J  52-3 

46-7'  52-3  43-6 
42-3  52"3  44-2 
43-8  54-4  47-0 


49-5]  56-9 
44-5  52-6 
5 1-3' 56-5 

5i-i'  56-2 
43-8  53-8 
47-g  56-2 

5o-8  60-4 
46-8  49-7 
45-5  5o-6 

45-ij  5r2 

4°'8'  49'9 
43-1  4S-9 


42-1 

52-0 

41-7  5o-i 

37-5 

5i-6 

43-0 

49*2 

3q-2 

49-5 

35-0 

5o-5 

45-8 

53-7 

49-0 

48-4 
46-7 

47-1 
46-3 
46-9 

52-3 
45-1 

43-8 

43-5 
42-8 
45-9 

45-4 
44-6 
44'9 

44-5 
40-8 
47-0 


46-8 


07-0 
86-0 


93-5 
88-8 
88-8 

100-6 

93-3 
89-0 

84-2 
89-5 
98-5 

91-2 

74-0 
78-5 

IOO-2 

99'o 
102-6 

104-6 

88-3 

loro 

87-0 
93-0 
84-5 

937 
96-9 
95-8 

88-0 
91-5 
95-5 

92-9 


34-1 
45-5 
49-1 


65-6 
65-1 
64'9 


42-7  64-9 
37-8  64-7 
38-0   64-6 


38-1 
38-4 

44' I 
34-2 
35-2 

40-5 
35-g 
46-9 

5o-2 

417 

39-2 
43-4 

45-0 
38-5 

36-4 
3i-3 
34-6 

34-4 
3ro 
27-8 

37-6 
27-7 
28-6 


38-2 


64-1 
64-1 
63-8 

63-6 
63-3 
63-1 


62-6 
62-4 
62-2 

61-6 
6t-2 
60-9 
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5g-6 

58-6 
58-1 
57-1 


62-5 


63-4 
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62-4 
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61-9 
61-6 
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60-9 
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60-4 

60-4 
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60-6 

6o'4 
6o-2 
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59-4 
5g-o 
58-7 

58-4 
58-4 
57-4 

56-4 
55-9 
54-9 


6o-3 


9-2 
5-2 
8-9 

6-0 
4-5 

77 

1 1-3 
6-5 
3-9 

87 
8-1 

7-4 

7-9 
4-2 

9-8 

9-1 
7-5 
9-3 

8-1 
4-6 
6-8 

77 
7'i 
3-0 

6-6 
5-5 
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47 
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0 

0 

0 
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llis. 

i-o 

5-0 
i-o 

0-0 
3-0 
4-0 

6-0 

2-0 

Q-O 
0-0 

o-o 
o-o 

0-0 
0-0 
O'O 


lbs, 

0-0 

0-0 
O-Q 

0-0 
0-0 
O'O 

0-0 

0-0 
O-O 

0-0 

O-Q 
0-0 

0-0 
0-0 
0-0 


0-0  0-0 

0-0  o-o 

0-0  0-0 

8-0  0-0 

3-0  o-o 

I-o  0-0 


3-0 

2-5 
1-5 

0-0 
I-o 

3-0 

4-0 
0-0 
3-0 


0-0 

0-0 

0-0 

0-0 
0-0 
0-0 

o-o 
0-0 

O'O 


lbs. 

0-0 
0-5 

o-i 

O'O 

0-3 
0-3 

1-5 

0-0 
0-0 

o-o 
0-0 
0-0 

0-0 
0-0 
0-0 

0-0 
o-o 
0-0 

1-8 
0-2 
0-0 

o-i 

O-I 

o-o 

0-0 
0-0 

0-4 
0-3 

0-0 

O-I 


245 

263 
172 

236 
347 
443 

394 
264 
1 33 

218 
177 
227 

207 
173 
269 

244 
217 
184 

46. 
339 
33  i 

304 
219 
221 

212 
216 
398 

247 
1 33 
268 


7762 


Barometer  Readings  frosi  ErE-OESERVAiioNS. 

The  first   maximum   in   the   month    was  2()'"-()37  on  the 
The  second  maximum  ,,  was  29'"- 758  on  the 

■was  29'"-  772  on  the 


The  third  maximum 
The  fourth  maximum 
The  absolute  maximum 
The  sixth  maximum 
The  seventh  maximum 
The  eighth  maximum 
The  range  in  tlie  month  was 


•  8.;  I  on  the 


ISt  ; 
4th 
6th 
8th: 


the  first  minimum  in   the  month  was  29'" -589  on  the 


the  second  minimum 
the  third  minimum 
llie  fourth  minimum 


was  29" 

was  30'"- 200  on  the  14th  ;  the  fifth  minimum 

was  29i''-984  on  the  17th  ;  the  absolute  minimum 

was  30'" '048  on  the  :6th 

was  29'" '899  on  the  29th. 


the  seventli  minimum 


was  29'" -534  on  the 
was  29*^-402  on  the 
was  29'n-592  on  the 
was  29'" -885  on  the  i6lh. 
was  28'"- 782  on  the  32nd. 
was  29™ -5  70  on  the  28th. 


3rd. 
5th. 
7th. 
9th. 


-418. 


The  mean  for  the  month  was  29'" -693,  being  o'"  132  lower  than  the  average  of  the  preceding  22  years. 
Temperature  of  tee  Air. 

The  highest  in  tlie  month  was  71^-8  on  the  19th  ;  the  lowest  -was  35°-o  on  the  30th. 

The  range  ,,  was  36° -8. 

The  mean  , ,  of  all  the  highest  daily  readings  was  63°  •  5,  being  4°  •  o  lower  than  the  average  of  the  preceding  2  2  years. 

The  mean  ,,  of  all  the  lowest  daily  readings  was  45°- 8,  being  3°-!  lower  than  the  average  of  the  preceding  22  years. 

The  mean  daily  range  was  17°-  7,  being  o°-8  less  than  the  average  of  the  preceding  22  years. 

The  mean  for  the  month  was  53°-  7,  being  f'i  lower  than  the  average  of  the  preceding  22  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 
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CLOUDS  AND  WEATHER, 


A.M. 


o,  li  :     o 

8,  ci,  ci.-s  :   lo,  ci.-s,  th.-r. 

10  :  2,  ci,  ci.-cu,  ci.-s  :  5,  ci,  ci.-cu,cu,ci.-s 


10,  h.-i" 
o 
o 

10,  c.-li.-r 
6,  ci.-s,  ci 
lo,  ci.-s,  r 


:  9,  ci,  ci.-cu,  ci.-s,  cu.-s 
5,  cu,  ci.-cu,  ci 
8,  cu,  cu.-s,  ci.-s,  s 

g,  ci,  ci.-s,  cu.-s 
10,  ci.-cu,  ci.-s,  ci 
10,  sl.-r 


lo,  t,  1,  li.-r  :    10,  oc.-r  :     o,  h 

8,  ci.-s,  ci,  ci.-cu,  cu    :     4,  ci,  ci.-cu,  h 


10,  ci.-s,  cu.-s 

9,  ci.-cu,  ci,  h 
10,  ci.-s 
10,  ci.-s 

10 

10 

10,  ci,  cu,  ci.-s 

o 

1  o,  h.  r 
8,  ci.-s,  cu.-s 


10,  ci.-s 

10,  f 
g,  ci,  ci.-cu 

8,  cu.-s,  ci.-s,  ci,  ci.-cu 
I,  ci,  h 

g,  ci.-cu,  cu,  ci 

10,  ci.-s 
10,  oc.-r 

9,  ci.-cu,  ci.-s,  ci 


3,  ci.-cu,  ci,  ci.-s,  cu.-s  :  10,  ei.-cu,  ci.-s 


I,  li.-cl 


3,  ci,  ci.-s 
5,  ci,  s,  li,-cl 

10,  ci.-.s  sc 
3,  ci,  ci.-s 
o,f 


2,  ci,  li.-cl 


10,  l!.-r 


:     8,  ci,  ci.-cu,  ci.-s 

10,  h.-r 
o 
10,  ci,  ci.-cu,  f 


P.M. 


5, 

10, 
8, 

cu.-s,  ci.-cu,  ei 
ci.-s,  cu.-s,  oc.-slis 
ci,  ci.-cu 

I,  ci.-s,  V 
10,  oc.-r 
10,  sl.-r 

10, 

10, 

9> 

ci.-s,  cu.-s,  oc.-shs   : 
ci.-s,  h.-r 
cu.-s,  ci.'S,  s,  r 

3 

y,  li.-shs 
10,  c.-r 

2, 
10, 

ci,  ci.-cu,  cu,  cu.-s 
ci.-cu 

0 
10,  sl.-r 

io,v,  cu.-s,  ci.-s  :     o,  1 


:  10,  t.-s,  li.-r 


g,  cu.-s,  ci.-cu,  ci,  ci.-s  :      1,  ci,  h,  1 

9. ci, ci.-cu, ci.-s,cu.-s,h  :   10 

7,  ci,  ci.-cu,  h  ;   10,  ci.-s  :   ic 


10,  ci.-s,  cu.-s 
10,  ci.-s 
10,  ci.-s 


:  V 
:   10 

:  10,  ci.-3 


9,cu,ci.-cu,ci,ci.-s,cu.-s,li :    10 
7,cu,cu.-s,ci.-s,ci  ;  v,  li.-cl 
3,  ci,  cu,  ci.-cu  :     o 

o  :   10,  V,  w  : 

10  :     o 

g,  ci,  cu,  cu.-s,  hi,  r    :     i,  ci.-s 


10,  st.-w 


io,eu.-s,ci.-s,ci.-cu,slis.-r  :  v,  sl.-r,  f,  1 
9  cu.-s,  ci.-s,  sl.-r  :  3,  cu.-s,  ci.-s,  LI,  r  :  o,  1 
10  '•     7>  ci,  ci.-cu,  ci.-s,  h.-shs  ;     o 

8,  cu,  ci.-cu,  cu.-s  :     3,  ci.-cu,  cu,ci  ;  o 

8,  ci,  ci.-cu,  cu  :     o 

9,  s,  ci.-s  :  10,  ci.-s 

6,  cu.-s,  ci.-s,  ci,  ci.-cu  :     o 

5,  cu,  ci.-cu,  ci,  cu.-s  :     o 

6,  ci,  ci.-cu      ;  10,  ci.-s  :  10,  h.-r 


ItciIIDITY    OF    THE    AlR. 

Temperature  0/  the  Dew  Point. 

The  highest  in  the  month  was  55='-C  on  the  7th  ;  and  the  lowest  was  39°"  1  on  the  2Sth. 

The  mean  , ,  was  46'- 8,  being  4° -3  lower  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour.  —The  mean  for  the  month  was  o'°-32i,  being  o'"-o6i  less  than  the  average  of  the  preceding  22  years. 
Wciyht  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  month  was  3^'"  6,  being  os"  6  less  than  the  average  of  the  preceding  22  years. 
Degree  of  Humidity. — The  mean  for  the  month  was  77  (that  of  Saturation  being  represented  by  100)  being  4 /cas  than  the  average  of  the  preceding  22  years. 
WeiylU  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  535  grains,  being  i  gruiu  yrealer  than  the  average  of  the  preceding  22  years. 
LOBDS. 

The  mean  amoimt  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6'  9. 

'iND. 

The  proportions  were,  N.  o,  S.  1 1,  W.  18,  E.  o,  and  Calm  i.     The  greatest  pressure  in  the  month  was  8""'0  on  the  square  foot  on  the  19th. 

UN. 

Fell  on  14  days  in  the  month,  amounting  to  3'"-o,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  grovmd  ;  being  o^" •  6  greater  than  the  aTerage  fall  of  the 

preceding  48  years. 
LECTmciTT. — The  insulating  lamp  was  not  burning  on  September  8,  9,  28,  and  29. 
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te c 

rt-O 

In  the  Water 
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HOBIN- 

MONTH 
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nt 
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c  *. 

of  the  Thames, 
at  Oreenwich, 
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Dew  Point 

^lls 
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f 
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of 

M 

Dry. 

Dew 
Point. 
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by  Seir-Rogis- 
turing  Ther- 

Temperature 
and 

Pressure 
in  lbs 

It 

I 

SS  of=H 

C.243 

mometers.read 

s*^-?" 

General  Direction. 

on  the 

.!.§ 

&  ' 

)i 

DAT, 
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^^" 

«'-5'3 

s|2 

at  9''  AM. 

Air  Temperature. 

P    CJ    ^ 

S£ 

1  ( 

1S63. 

Moon. 

if  3 

0    OJ 

C    3   tJ 
t;  rt  3 

0  V  ^ 

a 

* 

nest  morning. 

.0  ;-  -,  ^ 

0 

square  foot,    te  °  fe 

i 

1-1 

Meau 
Daily 
Value. 

Mean 
Daily 
Value. 

1 
.a 

s 

3 

Mean 
Daily 
Value. 

.t5 
1 

e 
0 

S 

A.M. 

P.M. 

"rt 

4^ 
i3 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lbs. 

lbs. 

lbs. 

miles. 

1 

Oct.  I 

29-141 

62-0 

5o-i 

53-8 

50-9 

88-2 

44'4 

56-2 

54-0 

2-9 

7-2 

0-4 

+  0-3 

SW 

w 

ro 

0-0 

0-0 

266 

0% 

i 

2 

Gpe.1t<?st 
Declination  N. 

29-641 

56-4 

48-0 

52-4 

47-3 

65-4 

397 

55-6 

53-4 

5-1 

8-2 

2-6 

—   ro 

^YNW 

SW 

o-o 

0-0 

O-O 

325 

0% 

3 

•• 

29-735 

61-0 

52-5 

57-1 

55-9 

66-4 

46-0 

55-5 

53-3 

1-2 

4-0 

ro 

+  4-0 

SW 

SW 

5-0 

0-0 

ro 

467 

^ 

4 

Last  Qr. 

29-786 

66-5 

53-0 

58-0 

52-9 

82-6 

52-7 

55-5 

53-3 

5-1 

7-2 

3-0 

+  5-0 

SW 

SW:  N 

4-0 

O-O 

0-4 

157 

% 

5 

,    , 

29-806 

57-8 

41-6 

49"4 

46-5 

75-0 

32-7  1  55-6 

53-4 

2-g  |io-o 

0-4 

-  3-4 

SW 

SW:   S 

O'O 

0-0 

0-0 

1 36 

^ 

6 

Apogee 

29-786 

52-3 

37-5 

44-8 

39-8 

73-8 

37-5 

55-7 

53-4 

5-0 

10-8 

0-5 

-  77 

w 

SE 

O'O 

O-O 

O-O 

126 

^ 

7 

29-523 

60-5 

47-0 

53-8 

52-9 

83-6 

32-3 

55-8 

53-6 

0-9 

2-6 

0-4 

+    1-5 

SE 

E 

1-0 

0-0 

0-0 

234 

i 

8 

, , 

29-428 

64-4 

54-8 

58-q 

55-3 

84-7 

5o-8  1  56-0 

53-8 

3-6 

8-0 

0-8 

4-   6-8 

E 

E 

3-0 

0-0 

O-O 

202 

d»6 

9 

29-417 

59-0 

46-9 

5o-8 

47-5 

85-4 

44-1    56-4 

54-2 

3-3 

8-4 

0-8 

—   11 

SE 

SE 

0-0 

0-0 

0-0 

229 

o'^ol 

10 

In  Equator 

29-017 

62-5 

54-0 

57-8 

5o-3 

82-7 

42-5    56-4 

54-2 

7-5 
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4-8 

4-  6-1 

SSE 

SE 

3-0 

0-0 

0-3 

277 

0-1 

II 
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29-454 

61-1 

5i-o 

54-7 

47-6 

90-7 

47-1    56-6 

54-4 

7-1 

11-8 

1-8 

4-   3-3 

SE:   SW 

SW  :  SE 

3-5 

0-0 

o-i 

179 

0% 

12 

New 

29-293 

62-0 

48-3 

54-3 

47-0 

917 

42-2 

56-6 

54-4 

7-3 
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0-6 

+  3-3 

SSE 

SE 
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0-0 
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i3 

29-198 

57-0 
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49-1 
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44-5 
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SSE 
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3-0 
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0-0 

239 
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14 
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29"49+ 

63-7 
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55-9 
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41-8 

56-7 
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I '4 
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SSE  :  SSW 

SW  :  SE 

ro 

O'O 

0-0 
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0'0( 

i5 

•  • 

29-444 

58-8 

49-3 

52-8 

52-8 

64-0 

40-1 

56-5 

54-3 

0-0 

I '4 

0-0 

4-   3-0 

SE 

SSW 

o-o 

0-0 

0-0 
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0-!/ 

16 

29-714 

61-2 

48-0 

52-9 

47-3 

94'° 

39-1 

56-2 

54-0 

5-6 

12-0 

1-7 

+   3-3 

SW 

SW:  SSW 

i-o 

0-0 

0-6 

287 

0-0; 

17 
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29-860 
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47-6 
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SW 
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i8 

•• 

29-8S6 

61-4 
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54-0 

49"  > 
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38-0 

56-1 
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0-9 

+   4-8 
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SW 

2-0 
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'9 
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7-0 
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SW 

SW 

17 
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0-oc 
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29-941 

59-7 
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55-0 
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Viz 

Barometer  Readings  from  Ete-Observations. 

The  first  minim 

tmi  in  the  month  was  29'" -0 

S6  on  the    1st. 

Bra 

r 

The  first  maximum  in  tlie  month -was  29'"*87c 

on  the    5th  ;  the  second  mii 

limum        , ,         was  29'"  •_ 

80  on  the     gtli. 

f 

The  second  maximum            ,,          -was  29'" "552 

on  the  loth  ;  the  third  mini 

num            , ,         was  29'"  ■  1 

59  on  the  13th. 

f 

The  third  maximum              ,,          was  29'"'575 

on  the  14th  -,  the  fourth  mi 

limum        , ,         was  29'° -4 

04  on  the  15th. 

ii 

The  fourth  maximum            ,,          -was  30'° -03  2 

on  the  2 1st  -,  the  fifth  miniu 

mm            , ,         was  29'°  •  (^ 

j;S  on  the  22nd. 

1] 

The  absolute  raaximimi          ,,          was  30'"' 129 

on  the  23rd  ;  the  absolute  n: 

inimum      , ,         was  28'" -f 

47  on  the  30th. 

tio 

The  range  in  the  month  was  i'"-282. 

The  mean  for  the  month  was  29'" -638,  being  0'" 

-  06 1  loiver  than  the  average  ( 

)f  the  preceding  22  years. 

TEirPBRATDRE    OP   THE    AlR. 

ITlJ 

The  highest  in  the  month  was  66^*5  on  the  4th 

the  lowest  was  34^-0  on  the 

24th  ;  and  the  range  in  the 

month  was  32°' 5. 

The  mean               ,  ,            of  all  the  highest  daily 

readings  was  58= -8,  being  0 

°- 1  higher  than  the  average 

of  the  preceding  22  ye 

ars. 

fc 

The  mean              ,  ,            of  all  the  lowest  daily 

readings  was  46°'  i,  being  2° 

I  hlyher  than  the  average  0 

f  the  preceding  22  yea 

rs. 

The  mean  daily  range  was  12 ^"7,  being  2°-o  less 

than  the  average  of  the  prect 

"ding  22  years. 

The  mean  for  the  month  was  51^'  6,  being  i°*  i 

hiyhcr  than  the  average  of  th« 

;  preceding  2  2  years. 

tu. 

i 

fa-J 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G8. 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 

MONTH 

and 
DAY, 

1863. 

A.M. 

P.M. 

A.M. 

P.M. 

)ct.       I 

0 

w 

sN 

ni 

10,  c-h-r 

3,  ci.-cu,  ci.-s     :  2,  ci,  ci.-cu 

10,  L.-r                 :     7,cu,ci.-cu,ci.-s  :     0 

2 

0 

0 

: 

w 

10,  sl.-r 

:   10,  ci.-s 

10,  ci.-s                             :   10 

3 

0 

0 

10 

:   10,  oc.-shs 

10,  sl.-r                             :  10 

4 

0 

V 

m 

V,  ii-cl,  sl-r 

10.  ci.-s                              :     g 

5 

0 

s 

0 

s 

I,  ci.-cu,  ci.-s 

:     7,  ci.-cu,  ci.-s 

10,  ci.-s,  shs.-r                   :   10,  ci.-s 

6 

m 

• 

0 

0 

m 

0 

:     5,  ci,  ci.-cu,  h 

8,  ci,  ci.-s            :      I,  ci,  li                 :     0 

7 

0 

w 

^Y 

h-r                    : 

8,  ci.-cu, cu.-s,.sl.-r  :   10 

6,  ci.-cu,cu,h,oc.-slis  :  10,  sc,slis.-r  :  10,  1 

8 

w 

0 

: 

w 

10,  l,_r 

:     6,  ci,  ci.-cu,  li.-cl,  li 

8,  ci,  li.-cl,  cu.-s,  ci.-s,h:   10,  sl.-r 

9 

w 

0 

: 

s 

10,  ci.-s 

:   10,  ci.-s,  sl.-r 

2,  ci,  cu               :     0,  ID,  1                  :   10,  1 

10 

0 

w 

0 

: 

w 

10,  h.-r 

:     5,  ci,ci.-cu,ci.-s,cu.-s,li 

10,  cu.-s,  ci.-s,  ci.-cu       :   10 

II 

0 

0 

lo,  oc-r 

:     I,  cu.-s,  ci 

g,  ci.-s,  ci                         :   10,  ci.-S 

12 

0 

0 

• 

w 

2,  ei,  ci.-s 

:     g,  ci,  ci.-s,  ci.-cu 

6,  cu,  ci,  ci.-cu  :     2,  ci,  ci.-cu,  cu  :  10 

i3 

0 

s  N,  sp 

s  : 

ra 

10 

:     8,  ci.-cu, ci.-s,cu.-s,sl.-r 

10,  ci.-s,  cu.-s,  r  :     3,  ci,  ci.-cu          :     0 

«4 

0 

m     : 

0 

:     s 

3,  ci,  ci.-cu 

:     0 

6,  cu,cu.-s,ci.»cu,ci.-s,ci:     0 

10 

0 

: 

sN 

m    : 

0 

:     s 

0 

:   10,  oc.-sLs 

10,  oc.-sbs                        :     3 

16 

0 

0 

lU 

10,  slis.-r         : 

0                            :   10,  ci.-s,  ci.-cu 

7,  ci,cu,ci.-cu,ci.-s,cu.-s:     0,  m 

17 

w 

m 

111 

s 

10,  sl-r 

:   10,  cu.-s 

3,  cu,  ci.-cu,  h                :     0,  h 

18 

m 

m 

w 

10,  s,  ci.-s,  ci 

10                                      :  10 

19 

0 

V 

10,  ci.-s 

:   10 

10                                      :   10 

20 

m 

: 

m 

m 

s 

10,  m-r 

:   10 

10,  ci-s,  gt.-glm                :    10 

21 

w 

• 

s 

V 

• 

0 

10,  sl.-r 

:  10,  ci.-s 

8,  ci,  ci.-cu,  ci.-s,  h  :  v,  ci.-cu,  ci.-s,  cu.-s  :   10 

22 

w 

m 

V 

g,  ci.-?,  ci.-cu 

:   10,  ci.-s 

g,  ci,  ci.-cu,  ci.-s            :     8,  ci,  cu 

23 

s 

w 

s 

I,  li.-cl 

:  10,  li.-cl,  h 

0,  h                       :     2,  ci,  li                 :     0,  f 

24 

V 

m 

s,  sps 

10,  th.-f 

:  10,  f 

10,  f                                  :  10,  cu.-s,  ci.-s 

25 

m 

V 

0 

I,  li.-cl                            :     2,  li.-cl 

26 

s 

: 

w 

m 

: 

0 

0,  f 

:     2,  li.-cl,  f 

4,  li.-cl                            :  10,  cu.-s,  f,  li.-J 

27 

w 

• 

0 

0 

10,  th.-f 

:   10,  tli.-f 

10,  f                                  :  10,  ci.-s,  CU.-3 

28 

0 

0 

?,  sps 

10 

:     8,  li.-cl,  ci,  ci.-cu 

10,  sl.-r                 :     0                  :  10,  cu.-s,  ci.-s 

29 

s,  sps 

:  ^Y 

:     0 

0 

10                     : 

10,  li.-cl               :    10,  ci.-s,  oc.-slis 

10,  oc.-shs,  w                    :     8,  cu,  cu.-s 

3o 

0 

w,  N 

; 

0 

0 

:   10,  st.-w,  r 

10,  h.-r,  st.-w,  S(is           :     v,  1 

3i 

0 

:     0 

4,  ci,  ci.-cu,  st.-w           :     0 

HUMIDI" 

DT    OP   TJIE    Al 

R. 

Temperature  of  the  Dew  Point, 

The  highest  in  the  month  was  sS'-.?  on  the  3rd  ;  and  the  lowest  w.is  3;^*o  on  the  31st. 

The  mean  , ,  was  4;°*8,  being  i°-4  Imjiwr  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour.— The  mean  for  the  month  was  o'"-333,  being  o'°-oi6  tjrealer  than  tlie  average  of  the  preceding  22  years. 
Weight  of ^  Vapour  in  a  Cubic  Foot  of  Air. —Tha  mean  fortlie  month  was  3s''- 7,' being  the  .■iame  as  the'average  of  tlie  preceding  22  years. 
Degree  of  Humiditij — Tlic  mean  for  the  month  was  87  (that  of  Saturation  being  represented  by  100),  being  the  .mine  as  tlie  average  of  the  preceding  22  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  537  grains,  being  2  grains  less  than  the  average  of  the  preceding  22  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  eloudy  sky  by  10,  was  7  •  2. 


WlKD. 


The  proportions  were  of  N.  i,  S.  12,  W.  8,  E.  C,  and  Calm  4.     The  greatest  pressure  in  the  month  was  29'i"-s  on  the  square  foot  on  the  30th. 
Rain. 

Fell  on  17  days  in  the  month,  amounting  to  i'°- 8,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  I'^-o/ess  than  the  average  fall  of  the 
preceding  48  years. 

Electricitt. — The  insulating  lamp  was  not  burning  on  October  31. 


Greenwich  Obseevations,  1863. 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lbs. 
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Nov.  I 

29-387 

49-5 

38-5 

42-6 
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Barometer  Readings  from  Eye-Observations. 

The  first  maximum  in  the  month  was  29'" -443  on  the     ist ;  the  absohite  minimum  in  the  month  was  28"" -768  on  the    2n 

]. 

The  second  maximum            ,,        was  29'""  707  on  the   3rd  ;  the  second  minimum             ,,          was  29'° -561  on  the   3rd 

. 

The  absolute  maximum          ,,         was  30'° -358  on  the    6th  ;  the  third  minimum                  ,,           was  29'" '566  on  the    Stl 

. 

The  fourth  maximimi              ,,         was  30'" -080  on  the    9th  ;  the  fourth  minimum               ,,            was  29"' •  194  on  the  lit; 

1. 

The  fifth  maximum                , ,        was  30'"- 140  on  the  13th  ;  the  fifth  minimum                 , ,           ""-as  29^°-  995  on  the  1 7tl 

1. 

The  sixth  maximtmi               ,,        was  30'"- 113  on  the  i8th  ;  the  sixth  raiuiraiun                >.           was  29'" -497  on  the  21s 

t. 

The  seventh  maximum          , ,        was  30'"'  230  on  the  27th. 

The  range  in  the  month  was  i'""59o. 

The  mean  for  the  month  was  29'° -8  70,  being  o'°- 1 21  higher  than  the  average  of  the  preceding  22  years. 

i 

Temperature  op  the  Air. 

1 

The  highest  in  the  month  was  (.o'^-i  on  the  4th  ;  the  lowest  was  2S<'- 1  on  the  loth  ;  and  the  range  in  the  month  was  32°-  7 

The  mean            , ,            of  all  the  highest  daily  readings  was  5 1°  •  i ,  being  2°  ■  0  higher  than  the  average  of  the  preceding  2  2 

years. 

\ 

The  mean            ,,            of  all  the  lowest  daily  readings  was  4o°-3.  being  2''-9  higher  than  the  average  of  the  precedmg  22  3 

ears. 

The  mean  daily  range  was  io°-8,  being  o°'9  less  than  the  average  of  the  preceding  22  years. 
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AT  THE  EOYAL   OBSERVATORY,   GREENWICH,   IN  THE  YeAR  1863. 
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I0MIDITY  OP   THE    A:». 

Temperature  of  the  Dew  Point, 

The  highest  in  the  month  was  53°  "5  on  the  4th  ;  and  the  lowest  was  29' -8  on  the  .^otli. 

The  mean  ,  ,  was  42°'^,  being  2''6  hiii/icr  than  thoaverage  of  the  preceding  22  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"  •  2  7 1  being  o"'  •  o  i  y  tjreatcr  than  the  average  of  the  preceding  2  2  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  month  was  3s'- 1,  being  o^-  ^  ijreater  than  the  average  of  the  preceding  22  years. 
Degree  of  HumiJiti/.—The  mean  for  the  month  was  88  (that  of  Saturation  being  represented  l)y  100),  being  i  less  than  the  average  of  the  preceding  22  ycare. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montJi  was  547  grains,  being  i  grain  less  than  the  average  of  tlie  preceding  22  years. 

'iLOVDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  J-o. 

7lND. 

The  proportions  were  of  N.  3,  S.  1 2,  W.  11,  E.  4,  and  Calm  o.     The  greatest  pressure  in  the  month  was  1 7""-5  on  the  square  foot  on  the  2  ist. 

Fell  on  1 1  days  in  the  month,  amounting  to  I'-O,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'"- 8  tes  than  the  average  fall  of  the 
preceding  48  years. 

Electkicity.— The  insulating  lamp  was  not  burning  from  November  i  to  to,  and  the  electrical  apparatus  was  under  adjustment  from  November  22  to  28. 
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Results  of  Ordinary  Meteorological  Observations 
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Readings  of  Thermometers.                   I 
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i3 

«  • 

30-240 

49-1 

35-5 

42-0 

38-1 

53-2 

27-3 

45-6 

43-4 

3-9 

8-0 

2-3 

+    2-4 

NW  :  W 

SW 

0-0 

0-0 

o-o 

208 

0-J3 

14 

30-278 

49'9 

36-2 

42-9 

40-3 

63-2 

28-9 

45-6 

43-4 

2-6 

6-9 

0-0 

4-   3-2 

SW 

SW 

0-0 

0-0 

0-0 

2o5 

i5 

•  • 

3o-i6i 

47-5 

37-7 

44'4 

42-3 

48-5 

27-3 

45-6 

43-4 

2-1 

4H 

1-0 

+  4-4 

SW 

SW 

0-0 

0-0 

0-0 

322 

m 

16 

"  • 

29-670 

5o-2 

36-7 

44-0 

■37"4 

68-7 

36-0 

45-7 

43-5 

6-6 

10-3 

1-4 

+   3-7 

SW 

w 

3-0 

0-0 

0-3 

44' 

o'if'' 

1 7  In  Ilquator 

29-882 

45-2!  36-5 

42-1 

33-5 

5i-2 

2  9'4 

45-1 

42-9 

8-6 

1  i-o 

3-1 

4-   2-0 

W  :  NW 

NW:N 

6-0 

0-0 

i-o 

404 

0-0(' 

18 

First  Qr, 

30-314 

41-3  32-2 

36-9 

3i-8 

57-0 

26-6 

44-9 

427 

5-1 

10-6 

4-3 

—  3-0 

N 

NNW:  wsw 

0-0 

0-0 

0-0 

182 

0-0( 

19 

30-304 

48-2  35-0 

42-6 

40-4 

54-5 

3o-3 

447 

42-5 

2-2 

5-9 

1-8 

+  3-1 

^^SW 

w 

0-0 

o-o 

O'O 

160 

O'OC 

20 

3o-i56 

43-0 

36-5 

40-7 

36-0 

45-2 

3o-5 

44-6 

42-4 

47 

6-6 

3-2 

+    17 

w 

w 

0-0 

0-0 

o-o 

253 

0-0! 

31 

•  « 

29-931 

48-8 

37-7 

43-4 

41-9 

57-2 

32-1 

44-6 

42-4 

1-5 

3-1 

0-2 

4-   5-0 

W  :  NW 

W :  SW 

0-0 

0-0 

0-0 

338 

o-o( 

22 

29-882 

48-8 

3o-3 

36-7 

27-2 

57-5 

20-O 

447 

42-5 

9-5 

14-8 

4-8 

—    1-2 

NW 

NW 

4-0 

0-0 

0-5 

347 

O-QC 

23 

Greatest 
Declination  N. 

29-870 

48-5  26-5 

40-4 

07-6 

54-5 

i6-2 

43-9 

4'7 

2-8 

6-5 

1-0 

4-  3-0 

WSW 

W 

3-0 

o-o 

0-3 

353 

0-oc, 

24 

30-078 

47'9  4i'i 

447 

40-6 

5i-o 

3o-8 

43-8 

41-6 

4-1 

6-6 

1-3 

4-   77 

w 

w 

0-0 

0-0 

0-0 

210 

0-oc 

25 

Full 

30-069 

48-5 

40-3 

44'4 

37-3 

5o-o 

38-0 

4-5-9 

41-7 

7"i 

lO'l 

3-2 

+  7-9 

SW 

SW 

0-0 

0-0 

o-o 

322 

0-oc 

26 

.. 

29-803 

5i-9 

39-3 

47'4 

44-9 

56-5 

29-8 

43-0 

41-8 

2-5 

4-6 

1-9 

4-11-0 

SW 

wsw 

2-0 

0-0 

0-2 

45q 

Q-GC 

27 

•• 

29-931 

49-8 

32-9 

38-2 

27-2 

49-8 

26-0 

44-1 

41-9 

1 1-0 

i3-i 

7-8 

+    17 

W;  N 

NW 

1-0 

0-0 

o-i 

178 

0-OC 

28 

Apogee 

3o-ii6 

41-3 

28-q 

35-6 

29-0 

43-3 

21-8 

44-6 

42-4 

6-6 

11-5 

3-0 

-   1-4 

Calm 

SE:  S 

2-0 

o-o 

o-i 

262 

0-oc 

29 

29-765 

52-0,  40-7 

47-8 

44-0 

52-0 

39-2 

44-3 

42-1 

3-8 

6-8 

2-3!+io-5 

SW 

SW  :  W 

i3-o 

0-0 

2-0 

36o 

O'OC 

3o 

29-957 

46-4 

iz-;, 

40-0 

36-7 

46-4 

32-8 

44-1 

42-4 

00 

6-4 

0-6 

+   2-6 

W  :  NW 

W  :  NW 

1-6 

0-0 

lo-i 

i3o 

O'OC 

3i 

In  Equator 

29-637 

40*0 

27-9 

35-7 

•54"9 

44-2 

•• 

44-5 

42-3 

0-8 

37 

0-0 

-    1-3 

Calm  :  E 

E  :  EXE 

2-0 

0-0 

0-2 

33 1 

OVJ 

Means 

■  • 

29-942 

48-6 

36-8 

43-2 

38-5 

55-6 

3o-8 

45-1 

42-9 

47 

7-9 

2-1 

4-  3-9 

... 



•  • 

■• 

Sum 
10257 

Son 

i>o8 

BjiEOMETEK  Readings  from  Ete-Oeservatioks. 

The  absolute  minimum 

in  the  month  -s 

vas  28'"-839  on  the  in 

d. 

Bn 

The  first  maximum   in  the  month  was  19'".  344  on 

the  2nd  i    the  second  minimum 

,,            wa. 

28'" -900  on  the  3rc 

1. 

.  \     r 

The  second  maximum           ,,            was  3o'".2i7  on 

the  4tli ;   the  third  minimum 

, ,            was 

29'" -933  on  the  5th. 

Tlie  third  maximum                ,,           was   3o'"-236  on 

the  Tth  ;    the  fourth  minimum 

,  ,            wa.' 

29'° -87 1  on   the  9th 

The  fourth  maximum              ,,           was  3o'"- 292  on 

the  14th  ;    the  fifth  minimum 

,  ,             was 

29'"- 624  on  the  1 6th 

The  absolute  maximimi          ,  ,          was  3o'"-  339  on 

the  iSth  ;   the  sixth  mininnmi 

,  ,             was 

29'" -697  on  the  22n(i 

£ 

The  sixth  maximum                ,,           was  30'"  "09  2  on  t 

he  22nd  ;    the  seventh  minimum 

,  >            '"'^s 

29'" -820  on  the  23rd 

The  seventh  maximiuu           ,  ,           was  "30'"- 1 18  on 

the  24th ;   the  eighth  mininnuu 

,  ,             was 

29"'-7iS  on  the  26th 

1 

The  eighth  maximum              ,  ,           was"  3 o'"- 1 83  on 

the  28th;   the  ninth  mininnmi 

was 

29'"-  702  on  the  29th 

J 

1                 The  ninth  maximum              ,,           was  29'""  995  on  1 

he  30th  ;   the  tenth  minimum 

was 

29'" -547  on  the  31st. 

ir 

1                 The  range  in  the  month  was  i'"  •  5oo. 

Cif, 

1                Tlie  mean  for  the  month  was  29'"'-942,  being  o'""  126 

hkjhcr  than  the  average  of  the  pre 

ceding  22  years 

VL'J 

T 

1        Temperatuke  of  the  Air. 

The  highest  in  the  month  was  54°*  2  on  the  3rd;  the  1( 

i 

i  fa 

r 

)west  was  26°- 5  on  the  23rd. 

The  range            , ,           was  2  7''-  7. 

The  mean             , ,             of  all  the  highest  daily  readir 

igs  was  48^-6,  being  3°-4  higher  t 

han  the  average 

of  the  preceding  22  } 

ears. 

llN 

The  mean             ,,             of  all  the  lowest  daily  readin 

gs  was  36°-  8,  being  i°- 1  higher  t 

lan  the  average 

of  the  preceding  22  y 

ears. 

Ft 

The  mean  daily  range  was  ii°'8,  being  2°'  ^  f/reater  t 

lan  the  average  of  the  preceding  2 

2  years. 

The  mean  for  the  month  was  43°"  2  being  2°-q  Idqher 

than  the  average  of  the  preceding 

22  years. 

J 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(ccliii) 


electricity. 


A.M. 


r.M. 


CLOUDS  and  weather. 


a.m. 


r.M. 


10 

II 

12 

i3 

H 
i5 

i6 

17 
i8 

19 

20 

21 

22 
23 

24 

25 

26 
27 

28 
29 

3o 
3i 


N 


o 

o 

o 
o 
o 

o 
o 
o 

o 

o 

o 
o 
o 


w 


o 
w 


m 
o 
w 


o     :     V 
o 
m 


m  :  s  N,sps,g-cur  :  o 
o 


o 
o 
o 

o 
o 
o 

o 
o 
o 


ni 
m 

w 
o 
w 


V 

w 
111 


w 
o 
■w 

o 

w     :     o 

s 

8     :     o 
o 

w     :     m 

o 
o 

w     ;      8 


o,  h.-fr 
10,  r 
7,  ci.-s,  cii.-s 

o 

10,  ci.-s 
10,  r 

o 

2,  ci.-s 
10 

o 

10,  ci.-s 
10,  s,  cu.-s 

o,  li 
o,  tli.-f 
10 

7,  p,  cu.-s 
o 


10,  ci.-3 
o,  h 
10 

10 

6,  cu.-s,  s 

7,  ci.-cu,  cu-s 

o,  li   y 
10,  sl.-T 

8,  li.-cl 

10,  ci.-s 
10,  ci.-s 

9,  ci.-cu,  ci,-S 


:   10,  sc,  ci.-s 
:   10,  c.-r 
Ii.-r    :   10,  fr.-li.- 


•sqs 


o 
10 

O,  ll 


to,  ci,  V 


10,  sl.-r 
10,  sl.-r 


10,  ci.-s 
9,   cu.-s,  ci.-cu,  h 

:     o,  f 
:   10 

:  10 
:   10 

:  10,  cu.-s 

:   10 

:   10,  ci.-cu 

:  10,  sli3.-r 

:   10,  sl.-r,  111 

:    10 

:   10,  s,  ci-s 


9,  ci.cu,  ci.-s 
10,  ci.-cu,  cu.-s 
6,  ci.-cu,  ci.,  b 


3,  ci.-cu,  ci.-s,  h  :     5,  ci,  ci.-s,  h 


10,  C1.-.S,  cu.-s,  oc.-r 
10,  h.-sqs  :     o 


10,  sl.-r 


7,  01. -s,  en. -3,  V 


o,  st.-w 


2,    CI,  CI.-CU,  st.-w 


o  :  10,  ci.-s      :   10 

10,  t^l.-r  :  10 

6,  ci.-cu,  ci.-s,  ci  :     o 

10,  ci.-s  :   10 

10,  ci.-s,  cu.-s  :   10 

10,  glm,  li.-slis     :  2,  s,  ci.-s    :   lo,  ci.-s 


9 

10 

10. 

Ol.-S 

10,  w 

4; 

Cl.-CU,  CI. 

s,  cu 

0,  m 

6, 

ci,  h 

0,  sl.-f 

0, 

b 

: 

1> 

Cl 

: 

0 

10 

10 

8, 

ci,  ci.-cu 

I, 

li. 

-cl            : 

0 

10, 

cu.-s,  s 

:   10,  sl.-r 

0 

2, 

Cl 

.-cu,  b      : 

10, 

f 

5, 

li.-cl,  b,ci 

.-cu  : 

10, 

li. 

■cl,  f       : 

0, 

1^, 

10 

5 

10, 

CI.-S,  cu.- 

3 

:   10,  cu.-s. 

ci. 

cu 

0 

:     0,  b.-fr 

7> 

Cl.-CU,  cu 

.-  S 

:   10,  cu.-s. 

Cl. 

-cu 

9> 

Cl.-S,  Cl.-CU 

10,  Cl.-S 

0 

:     0 

10 

.      6 

9. 

CI,  Cl.-S 

0 

10, 

sn 

10 

10, 

sl.-r 

9 

6, 

ci,  ci.-cu. 

b 

0,  b,  f 

10,  ci.-s,  cu.-s 


Hdmiditt  of  the  Am. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  49°'9  on  the  t)th  ;  and  the  lowest  was  2i°-8  on  the  22nd. 
The  mean  „  was  38°"  5,  heing  i°'4  liiijher  than  the  average  of  the  preceding  22  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'23j  being  o^" ■  010  rjreatcr  than  the  average  of  the  preceding  22  years. 
Weiylit  of  Vapour  in  a  Cuhic  Foot  of  Air. — The  mean  for  the  month  was  26'-  7,  heing  o"'- 1  greater  than  the  average  of  the  preceding  22  years. 
Degree  of  Humidity. — The  mean  for  the  month  was  83  (that  of  Saturation  being  represented  by  100),  being  0  less  than  the  average  of  the  preceding  22  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  552  grains,  being  the  same  as  the  average  of  the  preceding  22  years. 
CLonDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-8. 
Wind. 

The  proportions  were  of  N.  3,  S.7  ,  W.  19,  E.  i,  and  Calm  i.     The  greatest  pressure  in  the  month  was  22"'''5  on  the  squ.are  foot  on  the  2nd. 
Iain. 

Fell  on  8  days  in  the  month,  amounting  to  i'°-,  i  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  ©'"'S  less  than  tha  arerago  fall   of  the 
preceding  48  years. 


(ccliv) 


Maxbia  and  Minbu  Barometer-Readings, 


Maxima  and  Minima  Readings  of  the  Baeometek. 

The  following  table  contains  the  highest  and  lowest  readings  of  the  Barometer,  reduced  to  32°  Fahrenheit,  extracted  from  the  photographic 
records.  The  readings  are  accurate  ;  but  the  times  are  liable  to  great  uncertainty,  as  the  barometer  frequently  remains  at  its  highest  or 
lowest  point  through  several  hours.  The  time  given  is  the  middle  of  the  stationary  period.  Where  the  symbol  ;  follows  the  time,  it  denotes 
that  the  quicksilver  has  been  sensibly  stationary  through  a  period  of  more  than  one  hour.  f 


MAXIMA. 

mNIMA. 

MAXIMA. 

SHNIMA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1S63. 

1863. 

1863. 

1863. 

d        h      lu 

in- 

d        h      m 

in. 

d       h      m 

in. 

d        h      m 

in. 

January         i.  20.  45 

29  -343 

April             I.  16.    6: 

29  -900 

January         2.  11.    8: 

29-536 

'  April              2.  21.  3o 

3o  -096 

5.    8.    9: 

28-865 

6.  18.  20: 

29  -290 

6.    0.    0 

28  -994 

g.  14.    0: 

29-685 

6.  i3.3o: 

28  -894 

10.  i3.    0: 

29-531 

9.  14.  20: 

29  ■646 

i3.    0.    0 

29-838 

10.  5.  i5: 

29  -5oo 

14.    7.34: 

29  -755 

1 1. 22. 3o: 

3o  '012 

18.  1 1.    0: 

3o  -140 

i3.    0.    0 

29-714 

21.  21.  19 

29-517 

i5.    0.  3o: 

30-263 

23.22.  8: 

00  -254 

18.  17.  45; 

29  -i5o 

28.    7.  10: 

29  -609 

19.    5.    5 

29-397 

3o.  22.  23: 

3o  -127 

19.  19.  23 

28  -864 

May              4.    6.    0: 

29  -656 

21.    9.20: 

29  -6g5 

May               7.  17.  55: 

30-228 

22.  22.  44 

29  -407 

9.  17.56: 

29-778 

23.  12.    0: 

29  -755 

10.  20.    0: 

29  -896 

23.  21.  14 

29  -523 

12. 12.  i5: 

29  -440 

25. 12.  i5: 

30-219 

1 3.  23.40 

29  -755 

26.  14.     0: 

29-863 

i5.    5.    6: 

29  -634 

27.  22.  10: 

3o  -387 

i5.  22.30 

29779 

3i.    0.    0 

29  -238 

17.  2.35: 

29  -663 

February       0.  2 1 .  3o 

29  -635 

21.  0.  0 : 

3o  -o55 

February       i.    0.    0 

29  -595 

23.    5.36: 

29-679 

I. 21.    0 

29-781 

27.21.  0 

3o  -137 

2.  21.  41 

29  -598 

3o.  14.    8: 

29  -963 

3.22.33: 

3o  -070 

3i.  12.  i5: 

3o  - 1 40 

4.  1 5.  i5; 

29  -840 

June              6.    7.30: 

29  -25o 

6.    c.    0 

3o-i68 

June              g.    0.  i5 

29  -661 

8.    4.45: 

29-829 

10.  12.  44 

29  -226 

10.  i5.    0: 

3o-ioi 

II.    0.    0 

29  -447 

II.    4.38: 

3o  -023 

11. 17.  3: 

29  -3o5 

12.  23.  3o 

3o  -523 

i5.  II.  3o: 

29-881 

14.17.25: 

3o  -397 

18. 21.54 

29  -369 

16.  10.  i5: 

3o-5io 

23.  10.    0: 

29  -984 

21. 17. 5o: 

3o  -073 

24.  i3.  20 

29-858 

22.  20.  00 

3o  -211 

24.  16.  3o 

29  -921 

23.  II.    0: 

3o  -114 

24.  17.49 

29-862 

25.    9.62: 

3o  -3oo 

25.  13.46: 

3o  -025 

March           6.    6.  55 : 

29-243 

27.  5.  i5: 

29-777 

March            6. 22.i5: 

29  -455 

July               0.  19.  37: 

3o-i68 

7.  10.  3o: 

29-298 

July               2.    3.  22 

29-832 

8.  i3.    0: 

29  ■49+ 

5.  12.    0: 

3o  -i85 

10.    3. 3o: 

29  -202 

7.    4.  i5 

29-870 

11.    8.16 

29  -542 

10.  21.0 

00  -236 

12.     9.     0: 

29  -005 

II.    9.    0 

30-191 

i3.  i5.    0: 

29  -344 

12. 22.  i5: 

3o-3i8 

14.  21.  20: 

29  -080 

i5.    8.    4: 

29  -968 

17.   0.    0 

3o  -o56 

16.  0.20: 

3o  -o58 

18.    3.    0: 

29-790 

17.21.  23 

29-614 

19. 10.  i5: 

29  -966 

18.  22.  3o 

29-832 

20.    2.  28 

29  -680 

20.    7.33: 

29  -593 

24. 22. 25: 

3o  -388 

20.  22.  25 

29  -640 

26.    3.    0 

3o-  137 

21.23.     8 

29  -3i5 

26.  21.  10: 

3o-257 

24.    0.  i5 

29  -973 

29-    4-    0: 

29-649 

24.  23.  23 

29-  760 

3i  II. i8: 

3o  -099 

26.  12.    0: 

3o  -072 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(cclv) 


Maxima  and  Minima  Eeadings  op  the  Barometee — concluded. 


MAXIMA. 

MINIMA. 

MAXBIA. 

MINBIA. 

Approximate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1863. 

1863. 

i8f>3. 

1863. 

d        I1      m 

in- 

d       h      m 

July             29.    3.  3i; 

in. 

29  -837 

d       h      m 

in. 

d       h      m 

October       1 5.    3.    0; 

in- 

29  -404 

July              00.  1 3.  24; 

30-143 

August          4.  1 1.    0; 

29-707 

October       20.21.    0 

3o  -o32 

22.    2.    0; 

29  -958 

August           8.  22.  3o 

29  -995 

10.  17.  37; 

29-836 

23.    8.    0 

3o-i35 

29.    3.  45 

29  -o85 

11.  12.49 

29  -944 

i3.    0.22; 

29  -760 

29.  i5.  3o; 

29  -340 

3o.    3.  3o 

28-812 

i3.  12.  55; 

29-915 

17-    2-41: 

29  -546 

November     0.  21.  3o 

29  -443 

November     1.21.    0 

28  -768 

18.  i3.38: 

29-783 

iq.    6.    0 

29  -557 

2.21.    0 

29-707 

3.    4.59; 

29  -553 

20.21.    5 

3o-o23 

25.  10.  12; 

29  -295 

5.  23.  1 5 

3o  -375 

8.    2.3o; 

29  -56o 

25.  19.  5o: 

29  -383 

26.  19.    0; 

29  -2o3 

9.    3.    8 

3o  '097 

II.    0.    0 

29-194 

29.  22.  3o 

29  -739 

30.21.47 

29  -523 

i3.    9.30; 

30-140 

16.  19.  18; 

29  -974 

September     o.  22.  i5; 

29-937 

September     3.    0.    0; 

29  -589 

17.  21.  45; 

3o-ii5 

21.    4.52 

29  -406 

3.  21.  23 

29  -760 

5.   5.  i5; 

29  -522 

26.  i5.   o; 

3o  -23o 

December      2.    0.    8 

28-S28 

6.    0.  28 

29794 

6.  19. 10: 

29  -335 

December      2.  10.37; 

29-376 

2.  19.  5o 

28-796 

8.    0.    0 

29-831 

9.  II.   0; 

29  -592 

4.   0.   0 

30-217 

5.    2.  i3 

29  -915 

i3. 22.  i5: 

3o  -200 

i5.  18.32 

29-869 

6.  23.  43 

3o-258 

8.  19.45; 

29-852 

16.21.    0 

29-984 

22.    3.  14 

28-780 

i3.  23.    0 

3o-294 

16.  1 5.    2; 

29  -6o5 

26. 14.  i8; 

3o  -065 

27.  21.  20 

29  -56o 

18.    5.22; 

3o  -345 

21. 19.  5; 

29  -600 

28.21.  0: 

29-899 

October          i.    2.  25 

29  -040 

22.    9.56; 

3o  -096 

23.    3.34; 

29-813 

October          4.  i3.  10 ; 

29  -890 

9.  14.  18; 

29  -354 

24. 10. 3o: 

30-128 

26.  i5.  3o; 

29-674 

10.      1.25 

29  -554 

10. 17. 5o: 

29  -328 

27.22.  9; 

3o-i83 

29.    1.38 

29  -675 

II.    5.20: 

29-490 

1 3.  0.35 

29-142 

29.  22.    8 

29-997 

3i.  II.  3o: 

29  -547 

14.  10.36; 

29-575 

(cclvi) 


Monthly  Meteorological  Means,  and  Readings  of  Deep-Sunk  Thermometers, 


Monthly  JIeans  of  Results  for  Meteorological  Elements  at  the  Royal  Observatory,  Greenwich,  in  the  Year  i863. 


1863, 
Month. 


Mean  Reading 

of  the 

Barometer. 


Temperature  op  tde  Atr. 


Ilitrhest. 


January  .  . 
February.  . 
ISIarch  .... 

April 

INLiy 

June 

July 

August  . . . 
September. 
October  . . . 
November  . 
December  . 


Means 


2g'62i 
30-141 
29'7i5 
29'Si3 
29"857 
29-727 
29-961 

29"744 
29-693 
29-638 
29-870 
29-942 


29-810 


5o-2 
55-7 
64-0 
69-3 

79'7 
84-0 
86-0 

8+-9 
71-8 
66-5 
60-8 
54-2 


Lowest. 


69-3 


27-7 
27'2 
2S-I 
28-3 

3i  -4 
42  - 1 
38-7 
46  -o 
35-0 
34-0 
28-1 
26-5 


Range  in 

the 

Month. 


Mean  of  all 

the 

Highest. 


27-5 
28-5 
35-9 
41-0 
4S-3 
41-9 
47-3 
38-9 
36-8 
32  '5 
32-7 
27-7 


Mean  of  all 

the 

Lowest. 


Mean  Daily 
Range. 


Mean 
Tempera- 
ture. 


02  '7 


36-6 


46-9 

49'5 
53-7 
61  -2 
64-4 
70- 1 
74-3 
73-8 
63-5 
58-8 
5i-i 
48-6 


36-6 

35-7 
35-7 
40- 1 
42-7 
5o- 1 

+9'4 
53-7 
45-8 
46- 1 
40-3 
36-8 


59-7     1     42 -i 


10- J 
i3-8 
i8-o 
21  - 1 
21-7 

20'0 

24-9 

20-  I 

17-7 

12-7 
IO-8 
II-8 


16-9 


41-S 
42- 1 

45'9 
49-1 
52-0 
58-1 
60-8 
6i-g 
53-7 
5i-6 
45-7 
43-2 


Jlean 
Tempera- 
ture of 
Dew  Point. 


5o-3 


37'6 

37"9 
37-6 
42-7 
45-2 
5o-2 
5i  -7 
53-6 
46-8 
47-8 
42-4 
38-5 


Mean 
Elastic 

Force 

of 

Vapour. 


44-3 


111. 

0-225 

o-  228 

0-225 
0-274 

o-3o2 
0-364 
0-384 
0-412 
0-321 
0-333 
0-271 

Q-  233 


Mean 

Weight  of 

Vapour 

in  a 

Cuhic  Foot 

of  Air. 


0-298 


R1-. 

2-6 
2-6 
2-6 
3-1 

3-4 

4'i 
4-3 

4-5 
3-6 

3-7 
3-1 

2-7 


aiUlitiniial 

Woif-'ht 

required  to 

saturate  a 

Cubic  Foot 

of  Air. 


gr- 
0-5 

0-5 

0-7 

o"9 
I  -o 

i"4 
•■7 
1-6 
I  - 1 
0-6 
0-5 
0-5 


o"9 


18O3, 
Month. 


January 

February. . . . 

M.arcli 

April 

May 

June 

July 

August 

September . . . 

October 

November  .  . 

December  . . 


Mean 

Degree 

of 

Humidity. 

(Sat. 

=  100.) 


Meau 
Weight 

of  a 
Cubic 

Foot 
of  Air. 


Means 


85 

86 

78 

78 

78 

75 

72 

74 

77 

87 

88 

83 


547 

557 

547 

540 

540 

53 1 

532 

527 

535 

537 

547 
552 


Mean 
Amount 

of 
Cloud, 
o—  10 


Rain. 


Number 

of 
Rainy 
Days. 


Amount  collected 
on  the  Ground. 


Wind. 


From  Osier's  Anemometer. 


Gauge 
read 
daily. 


Gauge 

read 

Monthly. 


80 


7-3 

6-5 

6-4 

6-6 

6-2 

7-2 

5-0 

7-0 

6-9 

7-2 

7-0 

6-8 


541 


6-7 


16 

9 
10 

9 
10 

14 


14 

17 

1 1 

8 


Sum 
134 


2-7 
0-5 

0-7 
0-4 

1-3 

3-9 
0-9 
1-8 
3-0 
1-8 
1-6 
I  - 1 


2-6 
0-6 
0-7 
0-4 
1  -2 
3-9 

°"9 
1-8 
3- 1 

•■7 
1-8 
I  - 1 


Nimiher  of  Days  for  Mean  Directiou  of  the  Wind 

referred  to 

ditferent  Points  of  Azimuth. 


N. 


N.E. 


S.E. 


Sum 
19-7 


Sum 
19-8 


Sum 
21 


Sum 
33 


S.W. 


Sum 
20 


Sum 
24 


W. 


N.W. 


Number  of 

Calm  Days 

and  Days 

ou  which 

the  Pressure 

of  the  Wind 

was  less  th.au 

i  lb.  on  the 

Sq.  Foot. 


Sum 
22 


'4 

i3 
6 

9 

7 

1 1 

5 

17 
16 
i3 

'4 
i3 


Sum 
i38 


4 
5 

4 
5 
8 
4 
4 
9 
I 
3 
10 


Sum 
60 


Mean  Daily 

Pressure 

in  lbs.  on 

Square 

Foot. 


Sum 
28 


I 

2 

4 

2 

o 
o 
3 
I 
I 

4 
o 
I 


Sum 
19 


1-68 
0-33 
0-36 
0-44 

0-23 

0-09 
0-04 
o-i8 
0-17 
0-19 
o- 15 
0-34 


From 
IJobin- 

sou's 
Anemo- 
meter. 


Pic! 


J70 

244 
237 

25/ 
239 

i5i 

148 
248 
259 
226 
258 
33 1 


From  June  4  to  23  Robinson's  Anemometer  was  not  in  action.     The  mean  daily  horizontal  movement  of  the  air  for  the  month  of  June  has  been  formed 

from  the  remaining  10  days. 


AT  THE  Royal  Observatort,  Greenwich,  in  the  Year  18(J3. 
Readings  of  Thermometers  sunk  in  the  Ground. 


(cclvii) 


(I.J — Heading  of  a  Tlierraometer  whose  bulb  is  sunk  to  the  depth  of  25'6  feet  (24.  French  feet)  below  the  sui-face  of  the  soil,  at  Noon 
on  every  Day,  except  Sundaj's,  Good  Friday,  and  Christmas  Day. 


Day  of 

the  Month, 
1863. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

it 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

5 1  "46 

5: 

-s- 

49 '45 

48  -96 

48-83 

49-09 

49-68 

5o-52 

5i  -31 

s 

5i  -97 

2 

5 1  -43 

5073 

5o  -07 

49-42 

48  -95 

48-85 

49-09 

S 

5o  -54 

5 1  -34 

51-84 

5i  -g7 

3 

5 1  -40 

5071 

5o  -oS 

GoodFriday. 

s 

48-87 

49-12 

49-74 

5o-58 

5i  -37 

5i  -84 

5i  -g7 

4 

S 

5o-68 

5o  -03 

49  ••38 

48  -93 

48-86 

49-13 

49-76 

5o  -60 

S 

5 1  -go 

5i  -g7 

5 

5 1  -37 

5o  '60 

5o  -oo 

S 

48-94 

48-85 

S 

49-77 

5o-63 

5 1  -42 

5 1  -go 

5i  -98 

6 

5 1  -35 

5o-65 

49*97 

49-34 

48-92 

48-85 

49-16 

49  -80 

S 

5i  -42 

5i  -89 

.S' 

7 

5i  -31 

5o  '62 

49  "94 

49-32 

48  -go 

S 

49-19 

49  -85 

5o-68 

5 1  -45 

5i  -88 

5i  -97 

8 

5 1  '31 

S 

,S' 

49  --^o 

48-90 

48  -84 

49-20 

49-87 

50-72 

5 1  -49 

S 

5i  -96 

9 

5i  -26 

00-54 

49-88 

49  -3o 

48  -go 

48-87 

49-22 

S 

5o-74 

5 1  -48 

5i  -go 

5i  -g7 

10 

5i  -25 

5o-53 

49-87 

49-28 

■S 

48-87 

49-24 

49-94 

5o  -76 

5 1  -53 

5i  -88 

5i  -g6 

II 

S 

5o  "Si 

49-83 

49-26 

48-88 

48-87 

49-26 

49-96 

5o-8o 

S 

5i  -go 

5i  -95 

12 

5i  -15 

5o  -48 

49-82 

,S' 

48-85 

48-88 

s 

49  -98  - 

5o-83 

5i  -57 

5 1  -go 

5i  -94 

i3 

5l  MO 

5o  -40 

49  -80 

49-23 

48-86 

48 -Sg 

49-28 

5o  -00 

.•? 

5i  -57 

5 1  -93 

-S' 

1  + 

5i  -13 

5o  -43 

49-78 

49-20 

48-85 

S 

4g-3o 

00  -04 

50-87 

5i  -62 

5i  -94 

5i  -92 

i5 

5l  MO 

S 

-S" 

49-20 

48-85 

48-92 

4g-32 

5o-i3 

50-92 

5i  -62 

S 

5 1  -go 

16 

5 1  -08 

5o -36 

49-75 

49-18 

48-84 

48-93 

49-34 

S 

5o  -g5 

5i  -64 

5i  -97 

5i  -88 

«7 

5  I   -OD 

5o  -35 

4972 

49-16 

.S' 

48-93 

49  -35 

5o  -11 

50-97 

51-66 

5i  -97 

5i  -88 

18 

.S" 

5o-32 

49-68 

49  -15 

48  -84 

48-94 

49-35 

5o-ii 

50-99 

-s- 

5i  -97 

5i  -87 

•9 

5 1  "oS 

5o  -29 

49  -68 

S 

48-80 

48  -g2 

S 

5o-i2 

5 1  -00 

5i  -70 

5i  -97 

5i  -87 

20 

5i  -02 

5o-28 

49  '66 

49-12 

48-81 

48-95 

49-40 

5o-i6 

S 

5i  -72 

5i  -98 

S 

21 

5 1  'oo 

5o  -20 

49-64 

49-10 

48-82 

,S' 

49-40 

5o  -20 

5 1  -06 

5i  -73 

01  -98 

5i  -86 

22 

5o  "95 

-s- 

S 

49-17 

48-81 

48-97 

49*44 

5o-24 

5i  -08 

5i  -75 

S 

5i  -84 

23 

5o  'go 

5o-22 

49-62 

49  -o6 

48-81 

4g-oo 

49-46 

.S' 

5l  -12 

5 1  -74 

5i  -98 

5i  -83 

24 

5o  'gS 

So-ig 

4g  -60 

49  -05 

S 

49  -°o 

49-48 

5o  -3o 

5i  -13 

5i  -73 

52  -oo 

5i  -83 

25 

,S' 

5o-i5 

49-57 

49-04 

48  -81 

4g-02 

49-52 

5o -33 

5i  -18 

S 

52-02 

ChrisfmasDay 

26 

5o  'go 

5om5 

49  -55 

S 

48-81 

4g-02 

S 

5o-35 

5l  -2! 

5i  77 

52  -00 

5i  -83 

27 

5o-83 

5om3 

49-52 

49-05 

48-83 

4g-o3 

49-57 

5o-38 

s 

5i  -77 

5 1  -g8 

S 

28 

5o  -go 

5o  -09 

49-51 

48  -g5 

48-83 

S 

49-59 

5o  -42 

5i  -23 

5 1  -80 

5i  -98 

5i  -75 

2q 

5078 

S 

48-97 

48-84 

4g  -o5 

49-61 

5o  -45 

5i  -27 

5i  -So 

S 

5i  -78 

3o 

5o-8i 

49-46 

48-96 

48  -81 

49-07 

49  -63 

S 

5i  -30 

5i  -82 

5 1  -96 

5i  -75 

3i 

5077 

49-40 

S 

49  -66 

50-48 

5i  -83 

5i  -73 

Means . 

5l  MO 

5o  -40 

49-70 

49-18 

48-86 

48-93 

49  -35 

5o-o8 

5o  -91 

5i  -62 

5i  -94 

5i  -87 

(II.)- 

[leading  of 

a  Thermometer  whose  bulb  is  sunk  to  the 

deptli  of 

1 2  -8  feet 

(12  French 

feet)  below  the  surface  of  the  so 

1,  at  the 

^ame  timet 

'• 

Day  of 

tiie  Month, 
1863. 

January. 

February. 

March. 

April. 

Jlay. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

4g-58 

S 

S 

46-53 

47-38 

49-06 

5i  -12 

53  '73 

55  -3o 

55-33 

-S' 

52  -56 

j 

2 

49-00 

47-88 

47  -07 

46  -52 

47-45 

49-12 

5i  -ig 

,S 

55  -29 

55 -30 

54-30 

52  -52 

[       3 

49-42 

47-84 

47-00 

GoodFriday. 

S 

49-20 

5 1  -3o 

53-82 

55  -39 

55-28 

54-24 

52  -45 

4 

S 

47-79 

47-01 

46  -53 

47-55 

49-20 

5 1  -40 

53-89 

55  -3g 

,S' 

54-32 

52  -40 

5 

49-33 

47-70 

47-00 

'S' 

47-65 

4g-25 

5 

53-89 

55-40 

55-22 

54-23 

52  -35 

6 

49-26 

47-74 

46  -90 

46-54 

47-67 

49-28 

5 1  -58 

53  -95 

S 

55  -17 

54-16 

S 

7 

49  -20 

4770 

46-92 

46  -55 

47-70 

S 

5i  -68 

54-00 

55  -43 

55  -17 

04-12 

52  -25 

8 

49 -15 

,S' 

^ 

46  -55 

47-77 

49-40 

5 1  -75 

54-10 

55  -46 

55-14 

s 

52  -17 

9 

49-10 

47-60 

46-86 

46-56 

47-85 

49-47 

5i  -84 

S 

55-47 

55  -06 

53-88 

52  -i5 

10 

49-00 

47-60 

46-85 

46 -og 

S 

49-52 

5 1  -95 

54-26 

55-46 

55  -00 

53-88 

52  -05 

11 

S 

47-58 

46-84 

46  -60 

47-93 

49  '60 

52  -02 

54-26 

55 -5o 

S 

53-84 

52  -02 

12 

48-83 

47-55 

46-83 

,S' 

47-95 

4g-68 

S 

54-28 

55-53 

54-99 

53  -76 

5i  -g6 

Gkee 

NWICH   ObS 

EKVATIONS 

,  1863. 

K  k 

(cclviii) 


Keadings  of  Thermometers  sunk  in  the  Ground 


(n.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12  French  ie&i— concluded. 


Day  of 



the  Month, 
1863. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

a 
i3 

0 
48-78 

0 
47-54 

0 
46-80 

0 
46  -63 

0 
48-03 

0 

4975 

0 

52-15 

0 

54-34 

0 
.S' 

0 

54-91 

0 
53-77 

0 
5- 

14 

4878 

47-53 

46-84 

46  -64 

48-07 

s 

52  -25 

54-40 

55-50 

54-94 

53-71 

51-77 

i5 

48  70 

,S' 

s 

46-66 

48  -16 

49-95 

52  -35 

34-47 

55  -53 

54-87 

s 

5i  -75 

16 

48-63 

47-42 

46-80 

46-71 

48  -20 

49-99 

52-38 

s 

55-56 

54-82 

53-61 

5i  -70 

17 

48-53 

47-46 

46-80 

46-73 

5 

5o  -o5 

52  -5o 

54-54 

55-52 

54-84 

53-53 

5i  -60 

18 

^ 

47-45 

46-75 

4677 

48-32 

5o-i5 

52-55 

54-55 

55  -54 

s 

53  -44 

5i  -51 

>9 

48-60 

47 '41 

46-76 

S 

48-32 

5o-i4 

S 

54-60 

55-60 

54-77 

53-40 

5i  -5o 

20 

48  -02 

47  "39 

46-75 

46-85 

48  -40 

50-29 

52  -78 

54-66 

S 

54-75 

53-34 

-S' 

21 

48-42 

47  "37 

46-70 

46-88 

48  -48 

S 

52-83 

54-77 

55-50 

54-70 

53-26 

5 1  -37 

22 

48-28 

,S' 

s 

46-91 

48-54 

50-42 

52  -93 

54-85 

55  -45 

04-70 

S 

5i  -3o 

23 

48  -23 

47-32 

46-70 

46  -96 

48  -62 

5o  -5 1 

53  -04 

s 

55-45 

54-63 

53-09 

5i  -25 

24 

48-30 

47-28 

46-69 

47-01 

-s- 

5o  -56 

53-12 

54-97 

55-43 

54-54 

53-06 

5i  -18 

25 

S 

47-18 

46-65 

47-08 

4872 

50-65 

53-28 

55-05 

55-45 

s 

52-98 

ChristmasBay. 

26 

48-17 

47  -20 

46-63 

5- 

4876 

50-72 

S 

55 -o5 

55-46 

54-53 

52-87 

5i  -og 

27 

48  -o3 

47-18 

46  -60 

47-20 

48-86 

5079 

53-42 

55-11 

.S" 

54-45 

52-81 

S 

28 

47-92 

47-07 

46-59 

47-20 

48-91 

6- 

53  -5o 

55-18 

55-34 

54  -5o 

52-78 

5o  -90 

29 

47  "95 

s 

47-28 

48-98 

5o  -95 

53-55 

55-20 

55  -37 

54-47 

S 

5o  -90 

3o 

48  -co 

46-53 

47-32 

49-01 

01  -04 

53-60 

-S' 

55  -40 

54 -38 

52  -60 

5o-8i 

3i 

47-95 

46  -52 

-S' 

53-65 

55  -26 

54-42 

50-72 

Means. 

48  -68 

47*49 

4679 

46-79 

48  -20 

49-95 

52  -43 

54  -51 

55  -45 

54-85 

53  -56 

5i  70 

(in.) 

— Reading 

of  a  Therm 

ometer  wh 

3se  bulb  is 

sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil, 

at  the 

same  times. 

nay  of 

the  Month, 

1863. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

rt 

0 

0 

° 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

47-32 

s 

s 

46-10 

49  "-^g 

5i  -62 

55-97 

58-22 

59-27 

56-71 

5- 

5i  -54 

2 

47-33 

46  -00 

45  -55 

46  -20 

49-46 

5i  -85 

56 -02 

S 

59-22 

56-56 

54-53 

5i  -44 

3 

47-30 

46  -o3 

45-59 

Good  Friday. 

S 

52  -10 

56  -10 

58-32 

59  -25 

56-44 

54-29 

5i  -29 

4 

S 

46  -04 

45  -61 

46-37 

49  -5o 

52  -25 

56  -20 

58-40 

59-18 

S 

54-18 

5i  -07 

5 

47-28 

46-08 

45-70 

S 

49  "57 

52  -40 

S 

58-42 

59-12 

56  -3o 

■53-93 

5o  -90 

6 

47-20 

46-12 

45-75 

46-46 

49  -60 

52  -60 

56  -42 

58 -5o 

S 

56-23 

53-77 

.S 

7 

47-12 

46  -i3 

45-82 

46-40 

49-73 

S 

56-58 

58-67 

59-00 

56-25 

53-02 

5o  -64 

8 

47-10 

S 

s 

46  -55 

49*90 

52-97 

56-67 

58-72 

58-95 

56-22 

6' 

5o-53 

9 

47-04 

46  -20 

45-98 

46-63 

5o  -00 

53-11 

56-84 

S 

58-88 

56  -10 

53-47 

5o  -40 

10 

47  -00 

46-29 

46  -o3 

46-63 

S 

53-20 

57  -00 

58-91 

58-75 

56  -07 

53-33 

5o  -40 

1 1 

S 

46-30 

46  -o5 

46-80 

5o  -34 

53  -3i 

57  -20 

58-98 

58-70 

S 

53-30 

5o-38 

12 

46  -62 

46-30 

46  -oo 

S 

5o  -5o 

53  -40 

S 

59  -09 

58-65 

56  -00 

53-14 

5o-3o 

i3 

46-70 

46  -25 

45-93 

47  'og 

5o-58 

53-49 

57  -5o 

59-23 

5 

55-93 

53  -04 

S 

14 

46-28 

46-24 

45-77 

47-28 

50-64 

S 

57-65 

59-37 

58  -40 

55-95 

52-81 

5o-i8 

i5 

46-18 

S 

S 

47-46 

50-76 

53-69 

57-84 

59-49 

58-32 

55  -90 

S 

5o-i6 

16 

46-12 

46-10 

45-58 

47-64 

50-83 

5371 

57-95 

s 

58-27 

55-84 

52  -40 

5o  -II 

'7 

46-08 

46-04 

45  -62 

4778 

-S" 

53-82 

58  -07 

59  -61 

58-13 

55-82 

52  -22 

49-94 

18 

s 

45-94 

45-55 

47  "94 

5i  -02 

53-95 

58-12 

59  -62 

58  -07 

S 

52  -07 

49-93 

19 

46-05 

45-80 

45-53 

S 

5 1  -02 

53-96 

S 

59-68 

58 -08 

55-72 

52  -04 

49-88 

20 

46  -00 

45-69 

45  -So 

48-23 

5i  -12 

54  -34 

58-34 

59-72 

S 

55-68 

52  -00 

S 

21 

45-90 

45-58 

45-40 

48-38 

5i  -18 

s 

58-28 

5978 

57-88 

55-63 

5i  -q3 

49-63 

22 

45  -60 

.s- 

S 

48  -5o 

5l  -20 

54  -52 

58 -3o 

59-77 

57-79 

55-63 

S 

49  -52 

23 

45  -5o 

45-47 

45-37 

48  -61 

5i  -21 

54-68 

58-35 

s 

07-76 

55-58 

5i  -84 

49-40 

2  + 

45-88 

45-44 

45  -35 

48-73 

S 

54-81 

58 -3o 

59  -60 

57-68 

55  -53 

5i  -83 

49-29 

25 

S 

45-37 

45-40 

48-83 

5i  -i5 

54-94 

58 -3o 

59-52 

57  -60 

.S" 

5i  -76 

ChristmasDaj 

26 

45-80 

45  -40 

45  -5o 

-S" 

5i  -15 

55 -15 

S 

59-42 

57-48 

55 -So 

5i  -66 

49-07 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1863. 


(cclix) 


fin.) — Beading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6  French  feet — concluded. 


Day  of 

the  Month, 

1863. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

27 
28 
29 

3o 
3i 

0 

45  -80 
45-80 
45-83 
45-97 
45-94 

0 

45-48 
45-43 

45-60 

45-70 

s 

45-87 

46  -00 

° 

49-00 
49-03 

49-17 
49-28 

0 

5i  -20 
5i  -25 
5 1  -3o 
5 1  -35 
S 

0 

55-33 

A" 
55  -70 
55-86 

0 

58-25 
58-20 
58  -20 
58 -i5 
58-17 

0 

59  -43 
59-44 
59  -39 

S 
59-29 

0 

s 

57  -00 

57  -OO 

56  -90 

0 

55-37 
55 -30 
55-16 
54-98 
54-86 

0 

5i  -64 
5i  -67 

,5- 
5i  -60 

© 

s 
48-83 
48-83 
48-72 
48-65 

Means  . 

46  -40 

45-91 

45-68 

47-64 

5o-58 

53-72 

57  -52 

59-18 

58-28 

55-82 

52  -71 

5o  -04 

(IV.)- 

-Reading  of  a  Thermometer  whose  bulb  is  s 

sunk  to  the  depth  of  3  -  2  feet  (3  French 

feet)  below  the  surface  of  the  soil,  at  the 

same  times. 

Dayof 

the  Month, 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1863. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

44-50 

s 

S 

45-45 

49  -80 

54-03 

58 -80 

60  -61 

60-62 

54  -96 

s 

48  -34 

2 

44-43 

43-82 

43-40 

45  -40 

49-52 

54  -20 

58-83 

-S' 

60-35 

55 -o5 

5 1  -55 

47-73 

3 

44  -35 

43-79 

43  -60 

Good  Friday 

S 

54-62 

59  -10 

60  -90 

60  -21 

55-11 

5 1  -06 

47-81 

4 

s 

43-98 

43 -g  I 

45-34 

49  -80 

55 -oS 

59  -3o 

61  -10 

60  -02 

S 

5o  -93 

47-69 

5 

44-35 

43  -84 

44-20 

^• 

50-40 

55-53 

S 

61  -12 

59-99 

55  -52 

5i  -02 

47-24 

6 

44-30 

43-95 

44-40 

45-54. 

50-83 

55-62 

59-75 

61-26 

S 

55-52 

5 1  -40 

S 

7 

44-30 

44-20 

44-64 

45-65 

5i  -10 

6- 

60  -1 5 

61  -44 

59-42 

55-30 

5i  -3i 

47-36 

8 

44-17 

s 

S 

45-92 

5i  -44 

55  -40 

60-45 

61  "50 

59  -3 1 

55  -02 

S 

47-30 

9 

43-80 

44-60 

44-42 

45  -q8 

5 1  -60 

55-35 

60-80 

S 

59-07 

55-08 

5i  -i3 

47-49 

lO 

43-42 

44-20 

44-04 

46-28 

S 

55 -3o 

61  -18 

62-16 

5q  'OO 

55-27 

5o-86 

47-56 

., 

II 

6' 

43  -92 

43-66 

46-81 

5i  -80 

55-40 

61  -3o 

62  -45 

58  -84 

-5- 

5o  ■i:^ 

47-54 

12 

42  -So 

43-90 

43  -35 

-s- 

5i  -78 

55 -5o 

.S' 

62  -17 

58 -5o 

55  -3o 

49-68 

47-42 

i3 

42-45 

43-83 

42-95 

47-82 

5 1  -80 

.55  -5 1 

61  -70 

62-83 

S 

55-22 

49  •«7 

5 

14 

42  -55 

43-59 

42  -81 

48  -10 

5i  -83 

S 

62  -00 

62-88 

58  -12 

55  -20 

48  -62 

47-52 

l5 

42  -55 

S 

s 

48  -25 

5i  -83 

.55  -70 

62  -10 

62  -g6 

58-05 

55-08 

S 

47-30 

16 

42-40 

42-87 

42  -80 

48-36 

52  -02 

55 -95 

61  -99 

S 

57  -g8 

54-98 

48-75 

47-11 

>7 

42-30 

42  -60 

42-84 

48-63 

S 

56-18 

62  -o3 

63-02 

57  -80 

54-95 

48-95 

47-02 

18 

6' 

42  -3o 

42-70 

49  -GO 

52  -I  I 

56-43 

61  -70 

62-88 

57-83 

S 

49-16 

46  -80 

19 

42  -3o 

42  -02 

42  -J2 

S 

52  -04 

56-69 

,S' 

62-50 

57-94 

54-86 

49-40 

46-45 

20 

42-43 

42  -02 

42-38 

49-20 

5 1  -go 

56-98 

61  -00 

62  -04 

S 

54-97 

49-48 

S 

21 

42  -62 

42  -25 

42  -53 

49  -3o 

5 1  -54 

S 

60  -73 

61  -61 

57  -91 

55-11 

49-42 

46  -00 

22 

42-38 

S 

S 

49  -3o 

5i  -5i 

57-33 

60-53 

61  -i5 

57  -58 

55  -24 

s 

45-90 

23 

42-55 

42  -55 

43-07 

49-41 

5i  -28 

57-70 

60-48 

S 

07  -28 

55-27 

49-24 

45-80 

24 

43  -20 

42-59 

43  -5o 

49-43 

5 

58-04 

60  -22 

60  -g5 

56-84 

55  -00 

49-20 

45-40 

25 

S 

42-70 

43  -96 

49-35 

5 1  -58 

58-55 

60  -09 

6.-14 

56  -5o 

a 

49-30 

ChristmasDav 

26 

43-10 

43  -00 

44-30 

S 

5i  -34 

5g  -09 

,V 

61  -01 

56 -i5 

54-15 

49-56 

45-33 

27 

43  -00 

43-19 

44-50 

49  -80 

5 1  -45 

59-18 

59-88 

60-82 

,S 

53-60 

49-71 

5 

28 

40-20 

43-36 

44  -60 

49-95 

5 1  -63 

S 

59  -80 

60  -75 

55  -5o 

53 -3o 

49  -80 

45-53 

29 

43  -00 

S 

5o  -14 

52  -14 

Sg  -10 

59-96 

60-66 

55-45 

53-02 

'  S 

45-30 

3o 

43-19 

45  -06 

5o  -o5 

52  -83 

58-93 

60-21 

S 

55-27 

52-85 

49  -00 

45  -21 

3i 

43  -53 

45-39 

5' 

60  -50 

60  -69 

52-58 

45-28 

Means  . 

43-23 

43-29 

43-67 

47-94 

5 1  -42 

56-44 

60  -54 

61  -64 

57-33 

54-72 

5o-g2 

46-75 

K  k 

2 

(cclx) 


Readings  of  Thermometers  sunk  in  the  Ground 


(V.) Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  within  the  case  which  covers 

the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


Day  of 

the  Sionth, 
1 8  63. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

46-5 

s 

,S' 

45  -5 

49  "0 

57-5 

61  -5 

63-6 

38-9 

55  '4 

S 

48-0 

2 

46  -o 

40-9 

47  -o 

45  -5 

5i  'o 

59  -5 

63  "2 

,S' 

60  '2 

55 -o 

48  -0 

48-0 

3 

42-5 

47 'o 

47 -o 

Good  Friday. 

,S' 

63 -o 

62  -8 

66-3 

61  -2 

36-6 

45  -o 

45-5 

4 

-S' 

43-1 

49  "o 

48-1 

53  '5 

63-0 

63  "2 

66-5 

60  '9 

S 

55-5 

40  "0 

5 

45  "0 

40  '3 

47  'o 

s 

56-3 

60 -5 

.y 

63-6 

59  -2 

54-3 

53-0 

45  'O 

6 

43  "5 

47-5 

48 '6 

49-8 

55  "6 

58-9 

65  "4 

64  -2 

*■ 

5 1  -3 

49-0 

-s- 

7 

41  '5 

48-0 

46  •! 

48-4 

55  7 

.S' 

67  '5 

67-2 

59-4 

34  -3 

48-2 

48  -0 

8 

42  -o 

S 

,S' 

47-0 

54-0 

57-0 

66 -o 

68 -o 

57-8 

37-6 

S 

48  -2 

9 

39  "4 

40-8 

41  '0 

3i-o 

53  -5 

58 -o 

66-3 

■S' 

59  -o 

33 -o 

47-6 

49  "5 

10 

40  -5 

43-2 

40  "5 

52  -g 

S 

587 

66-4 

68-4 

59  •3 

57  -o 

43-8 

48-0 

1 1 

S 

44  ■' 

41  -o 

527 

04-9 

58-3 

68 -o 

67-3 

60/0 

,S' 

43  "5 

48-0 

12 

40  '0 

44-2 

41  -5 

S 

34  '3 

577 

S 

65  7 

60  'O 

57  -0 

42-6 

48-3 

i3 

43  'O 

40  '5 

40  "o 

52-3 

33  '3 

57-1 

66-3 

66-3 

.V 

33-3 

40  -0 

6' 

1  + 

40  "5 

40 -q 

42  -5 

5o  '3 

54-4 

S 

64  '0 

66-3 

56  '3 

36-8 

48  -2 

45-4 

i5 

41  'O 

,S' 

S 

5i  -3 

56  -2 

61  -2 

65  'q 

67-8 

57  -0 

5o  -5 

S 

48  -3 

16 

3q  -8 

38  -4 

42  7 

53 -o 

55  -0 

60  7 

65-1 

S 

58-3 

54-8 

49-8 

48  -3 

i7 

3q  -8 

41  -0 

41  -8 

527 

S 

60  -1 

627 

65-3 

57 -o 

56-0 

5o  -o 

44-8 

iS 

S 

38 -o 

40  '3 

54  "O 

53  7 

6. -4 

60  7 

6. -4 

58  -o 

•  .S' 

49-3 

42-0 

'9 

43  '5 

40  '5 

42  '5 

.S' 

3o  •! 

58  -2 

S 

59-2 

61  -o 

57  -0 

49-2 

44  "2 

20 

42  '0 

42-3 

44 'o 

53-3 

5o-4 

61  -o 

6.7 

60  'O 

S 

57  -o 

43  '6 

-S 

21 

42  'O 

40-8 

45-5 

53 -o 

527 

5 

61  -o 

59-4 

56-0 

56-3 

3o  "3 

45  "O 

22 

43  -5 

-S" 

S 

53-5 

5i  -o 

62-2 

62  '3 

61  -2 

55  -0 

58-0 

S 

437 

23 

47  "o 

42  -4 

46-8 

5i  -3 

5i-4 

63-2 

60 -8 

s 

54  '0 

53-5 

48-3 

41  -2 

2+ 

44-8 

44-8 

48-3 

5o-5 

,S' 

63-8 

60 -3 

64-2 

54-0 

49-2 

52  -o 

44  "0 

25 

S 

43-9 

47-3 

33-1 

52  -8 

64  'O 

63-0 

62  "9 

34-0 

.S' 

52  -3 

ChristuiasDay 

26 

44  7 

44-8 

48-5 

S 

52-1 

63-9 

S 

60  "O 

33 -o 

48-5 

5i  -o 

48  -2 

27 

44-8 

46  "O 

46-0 

55 -o 

34-4 

61  -8 

70  "6 

61  -2 

S 

38-2 

49  "5 

s 

28 

40  "5 

43-6 

487 

5i  -8 

57  -o 

6' 

627 

62-3 

34-0 

5i  -8 

45-8 

40-4 

29 

46  "O 

^s- 

5o-6 

39-9 

61  -I 

63-8 

61  -3 

52-8 

5 1  -o 

S 

46  "3 

00 

47  -2 

48-8 

49 '5 

62-1 

61  -5 

63-3 

S 

62  -0 

5o  "0 

42-3 

44  •! 

3i 

47 'o 

47-5 

S 

62-2 

617 

48-0 

41  -3 

Means . 

43  -2 

+3-2 

45  "0 

5i  •! 

54  "3 

60  -5 

64*0 

63-9 

57-6 

54-3 

48-0 

45-6 

^VI.) Reading  of  a  Thermometer  within  the  case  covering  the  deep-sunk  Thermometers,  whose  bulb  is  placed  on  a  level  with  their  scales, 

at  the  same  times. 


Day  of 

the  Month. 
1863. 

January. 

February. 

March. 

April. 

JIay. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

5o'5 

,5- 

s 

53  'o 

56-6 

64-3 

69  -o 

72-5 

63  -o 

56  "9 

s 

46  -o 

2 

43-5 

48-8 

5i  -5 

35  "3 

60  "3 

69-8 

67  -3 

S 

61  "0 

55-3 

47-8 

5o  'o 

3 

42  '3 

48-9 

57-5 

GoodFriday. 

.S' 

68-3 

68 -o 

72-1 

667 

5g  'o 

40  'O 

44  "5 

4 

S 

43-3 

56-5 

53-6 

617 

70  -5 

697 

73-6 

63  'o 

^ 

38 -o 

45-0 

5 

46  "5 

47-3 

577 

S 

68 -o 

63-6 

S 

65-3 

63-3 

55  7 

53 -o 

5o'3 

6 

45  '3 

5o  '4 

52-3 

54-6 

64  -3 

61  -o 

74-2 

66-3 

S 

52-6 

5o-6 

S 

7 

41  -3 

5o-6 

48-4 

5i-4 

Sg  '3 

.*^ 

80 -8 

75-4 

62-8 

59  "5 

49-5 

49-8 

8 

45  'O 

A' 

S 

4q  -o 

61  -0 

61  -0 

73  '3 

73-3 

627 

64  -2 

S 

48-3 

9 

40  '5 

40  '5 

42  'O 

55  7 

66-9 

61  -8 

74-5 

S 

63  '0 

33  -o 

48-2 

3i  -3 

iO 

40  -3 

44-0 

43  '3 

597 

S 

60 -8 

78-5 

737 

577 

61  -3 

41  -J 

46-4 

1  I 

.S' 

45  '0 

38-9 

57-2 

61  -5 

61  -8 

77  "2 

73-6 

38-8 

S 

41  "0 

48-3 

12 

38-8 

467 

42  "4 

,S' 

55-6 

62  -0 

S 

727 

63-8 

58 -g 

42  -6 

3i  -I 

l3 

42-5 

44  7 

41-5 

56-6 

59 -3 

61  -8 

71-3 

75  -0 

-S" 

55 '2 

46-2 

S 

'4 

38-3 

43-8 

47-8 

[327 

61  -I 

S 

73-4 

73  -5 

58 -o 

617 

49  7 

47-2 

i3 

407 

-S' 

S 

59-8 

39  •! 

67-9 

73-3 

75-8 

38 -8 

57 -o 

.s- 

46-5 

AT  THE  Royal  Obsebvatory,  Greenwich,  in  the  Year  1863. 


(cclxi) 


(VI.)— Readin 

g  of  a  Thermometer  within  the 

case  covering  tlie  deep-sunk  Thermometers — concluded. 

Day  of 

the  Month, 

iS6.q. 

January. 

February. 

JIareh. 

April. 

May. 

June. 

July. 

August, 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i6 

18 

40  'O 

40  "O 

5- 

44-6 

44*9 
41  -o 

40-2 

44  "5 
42  -5 

62  -2 
587 

60  -5 

5q  -3 

S 
63-6 

64-5 
66-2 
68-5 

67-2 
68-4 

59  -2 

S 
70*5 
61  -3 

64  -2 
61  "0 
63-2 

57-6 

60  '9 

S 

53-5 

517 
5i  -0 

49  "0 
44-6 

40  "O 

19 
20 
21 
22 

47 -o 
42-5 

44  7 
5 1  "5 

42-5 

41  7 

43-3 

S 

47 '4 
49 'o 
49 'o 

S 
62  -5 
58 -I 
56  '5 

46  •! 

5i  -3 

55  -o 
53-8 

57-8 
65  -q 

65-6 

S 
67  'O 
62  -2 
62-1 

55  "4 
60  'O 
64-3 
66-3 

70-5 

58-4 
56-6 

60  7 
59-5 
60 '4 
60 -6 

52  "o 

5i  -3 

55-2 

S 

45-8 

46  -0 
397 

23 

53 -o 

46  -2 

54  'O 

57  -o 

58-6 

71  -3 

67-3 

S 

56-7 

53-5 

52-8 

44 '5 

2+ 

25 
36 

48  -5 
S 

47  "o 

46  -o 
47-3 
48-5 

57-2 
53  "5 
55-6 

56-6 
61  -6 

S 
57  -0 
56  -2 

71-0 
67-1 
71-6 

64  '5 

67-8 
S 

67-5 
68-3 
61  -3 

54  '3 

60  -2 

60 -8 

48-1 

S 
52  -5 

54-0 
56  "o 
5i-6 

45-8 
ChristmasDay 

5 1  -o 

27 

45-8 

5o  -o 

02  -o 

65  7 

66-2 

62  -5 

70  -5 

65-1 

.S* 

57-8 

48-4 

S 

28 
29 

44-0 
52  -5 

47  7 

55-5 

S 

5o  -3 

5o  7 

67  -0 

72-4 

S 
6-j  -0 

727 

72  -O 

69-5 
65-6 

52-2 

58-5 

547 
5o  -g 

„v. 

36-2 
49  '9 

So 
3i 

5o-6 
47-3 

5o  '5 

507 

5o  7 

71-5 
S 

66-4 

70  -o 

69-5 

S 
65  "0 

60 -0 

5o  "4 
5i  -5 

407 

43-5 
39-6 

Means  . 

44  "9 

45-9 

49-5 

56-4 

60 -5 

65  "4 

70-2 

687 

607 

56-6 

49  "5 

46-2 

(cclxii)  Weekly  Means  of  Keabings  of  Deep-sunk  Thermometers,  and  Changes  of  the  Direction  of  the  Wind, 


Weekly  Meaks  of  Readings  of  Thermometers. 

Thermometers  sunk  in  the  ground. 

Thermometer 

inclosed  in 

the  box  which  covers 

the  scales  of 
the  deep-sunk  Ther- 

1863. 

Bulb 

Bulb 

Bulb 

Bulb 

Bulb 

24  French  Feet 

1 2  French  Feet 

6  French  Feet 

3  French  Feet 

I  Inch 

mometers,  and 

Period. 

deep. 

deep. 

deep. 

deep. 

deep. 

placed  on  a  level  with 
their  scales. 

d                                                d 

0 

0 

0 

0 

0 

0 

January       i  to  January       7 

5i-39 

49-38 

47-26 

44-37 

44-2 

45-0 

8  to                    14 

5l  '21 

48 -q5 

46-79 

43-20 

40-9 

40-9 

i5  to                    21 

5i*o5 

48-57 

46-06 

42-43 

41-4 

42-5 

22  to                    28 

5o*9i 

48-16 

45-73 

42-91 

44-6 

48-4 

29  to  February     4 

50-75 

47-90 

45-97 

43-55 

46-0 

48-9 

February     5  to                   11 

5o'57 

47-66 

46-19 

44-12 

44-8 

46-4 

12  to                   18 

50-39 

47 '49 

46- 15 

43-18 

40-5 

44-3 

19  to                     25 

50-23 

47-33 

45-56 

42  -36 

42-5 

44-5 

26  to  March         4 

50-09 

47-10 

45-51 

43-41 

46-2 

52-0 

March         5  to                  11 

49*92 

46-90 

45-89 

44-23 

44-0 

47-1 

12  to                   18 

49-76 

46 -go 

45-74 

42-91 

41  -6 

44-0 

19  to                     25 

49 '63 

46-71 

45-43 

42-99 

45-7 

5i-7 

26  to  April           I 

49 '49 

46-57 

45-80 

44-88 

47-3 

52-9 

April            2  to                      8 

49-35 

46-54 

46-39 

45-57 

47-8 

52-8 

9  to                    i5 

49-25 

46-61 

46-98 

47-21 

3i-8 

57-0 

16  to                    22 

49-15 

46-81 

48-08 

48-97 

53-3 

59-8 

23  to                    29 

49-02 

47-12 

48-89 

49-68 

52*1 

57-0 

3o  to  May            6 

48-94 

47-50 

49  "47 

50-07 

52-9 

60-3 

May             7  to                   1 3 

48-88 

47-87 

5o-i8 

51-59 

55-0 

60-7 

14  to                   20 

48-83 

48-20 

50-90 

51-96 

53-6 

56-8 

21  to                   27 

48-82 

48-66 

5ri8 

51*45 

52*4 

57-8 

28  to  June           3 

48-84 

49-05 

5i-58 

53-24 

59-8 

68-9 

June            4  to                   10 

48-86 

49-35 

52-76 

55-37 

59-4 

63-1 

II  to                   17 

48-90 

49-83 

53-57 

55-71 

59-2 

64-0 

18  to                   24 

48-96 

50-35 

54-38 

57-20 

61-6 

66-8 

25  to  July            I 

i 

49-00 

5o-88 

55-49 

58-94 

62-3 

67-3 

July          2  to                 8 

49'i5 

51-48 

56-33 

59-60 

64-7 

72-3 

9  to                    i5 

49-27 

52  -oq 

57-34 

6i-5i 

66-3 

75-0 

16  to                    22 

49-38 

52-66 

58-i8 

61-33 

62-3 

64-4 

23  to                    29 

49-54 

53-32 

58-27 

60-07 

63-5 

69-1 

3o  to  August        5 

49-71 

53-76 

58-28 

60-74 

64-3 

70-7 

August        6  to                    12 

49-90 

54-15 

58-81 

6i-83 

66-8 

72-8 

i3  to                    19 

5o-og 

54-48 

5q-5o 

62-85 

64-5 

68-6 

20  to                    26 

50-26 

54-89 

59-64 

61-32 

61  -3 

64-6 

27  to  September  2 

50-47 

55-22 

59-34 

60 -65 

61 '  0 

64-9 

September   3  to                      9 

5o-66 

55-42 

5q-o6 

59-67 

59-6 

63-6 

10  to                    16 

5o-86 

55-51 

58-52 

58-42 

58-6 

60-2 

17  to                    23 

5i  -04 

55-5i 

57-95 

57-72 

56-8 

61-1 

24  to                    3o 

5i  -22 

55-41 

57-28 

55-95 

55-0 

57-7 

October        i  to  October       7 

5i  -39 

55-25 

56-42 

55-24 

54-5 

56-5 

8  to                    14 

51-04 

55-02 

56 -o5 

55-18 

56-5 

59-1 

i5  to                    21 

5r68 

54-79 

55-77 

54-99 

55-3 

59-4 

22  to                    28 

51-76 

54-56 

55-49 

54-43 

53-2 

54-6 

29  to  November  4 

51-84 

54-36 

54-67 

52-00 

49-6 

5o-6 

November    5  to                   11 

51-89 

54-02 

53-52 

5i  -01 

47-5 

47-6 

12  to                   18 

5i  -95 

53-64 

52-61 

49-06 

46-7 

49-1 

19  to                   25 

51-99 

53-19 

5i  -90 

49-34 

49-6 

53-6 

26  to  December    2 

51-98 

52-69 

5r59 

49-02 

47'4 

47-0 

December    3  to                      9 

51-97 

52-29 

5o-8i 

47-48 

46-0 

48-2 

10  to                    16 

5i  -q2 

5i-88 

50-26 

47-41 

47-8 

48-1 

17  to                      23 

5i-86 

5i  -42 

49-72 

46-33 

43-5 

43-4 

24  to                    3i 

51-78 

1 

50-93 

48-90 

45-34 

1 

44-1 

44-3 

AT  THK  Royal  Obseryatoky,  Greenwich,  in  the  Year  1S63.  (ccbdii) 

Abstract  of  the  Changes  of  the  Direction  of  the  Wind,  as  derived  from  Osler's  Anemometer. 

By  direct  motion,  in  the  following  statements,  is  meant  that  the  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  W.,  N.,  &c.i 

by  retrograde  is  meant  in  the  order  N.,  W.,  S.,  E.,  N.,  &c. 
a     h 

1862.  Dec.  3i.  12.     The  direction  of  the  wind  was  S.W. 

i863.    Jan.  3i.  12.  ,,  ,,  "W.S.W.,  which  implies  a  direct  motion  of  22^°. 

On  Jan.  12.  22,  ly*.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Jan.  \?fi.  22^  the  trace^was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  January  was  382^°. 

d  h 

1863.  Jan.  3i.  12.     The  direction  of  the  wind  was  W.S.W. 

Feb.  28.  12.  ,,  ,,  S.W.,  which  implies  a  direct  motion  of  697^°. 

On  Feb.  i3.  22,  16"^.  22^,  ig''.  22'',  21'^.  22'',  24.''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards ;  on  Feb.  14'^.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwai'ds,  implying  direct  motion  of  1800°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  February  was  2137^°. 


i863.    Feb.     28.12.     The  direction  of  the  wind  was  S."\V. 

March  3i.  12.  , ,  , ,  S.E.,  which  implies  a  retrograde  motion  of  810°. 

On  March    o.  22,  the  trace  was  shifted  to  the  second  set  of  lines  downwards  ;  and  on  March  9''.  22'',  i3"'.  2'',  \2fi.  22'',  25''.  igi*", 
3i<'.  i^'',  to  the  next  set  of  lines  downwards  ;  on  March  10''.  22'',  i8<^.  3'',  25''.  2^'',  the  trace  was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  252o°,  and  retrograde  motion  of  108.0°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  March  was  63o°. 


1 863.    March  3i.  12.     The  direction  of  the  wind  was  S.E. 

April    3o.  12.  ,,  ,,  N.E.,  which  implies  a  direct  motion  of  270°. 

On  April      2.  22,  13"*.  22'',  18''.  22'',  19''.  22'S  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  April  i'^.  22'',  i5''.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1440°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  April  was  990°. 


i863.    April  3o.  12.     The  direction  of  the  wind  was  N.E. 

May    3i.  12.  , ,  , ,  E.S.E.,  which  implies  a  direct  motion  of  67^°. 

On  May       5.  22,  6''.  2'',  S"*.  22'',  g'^.  22^  ig^".  22'^,  26''.  21'',  the  trace  was  shifted  to  tlio  next  set  of  lines  downwards  ;  on  May  i*".  2^*', 
\*.  22'',  18''.  22'',  23''.  2'",  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  2160°, 
and  retrograde  motion  of  1440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  May  was  787-^°. 

d         h 

i863.    May3i.i2.     The  direction- of  the  wind  was  K. 8. E. 

June  3o.  12.  ,,  ,,  W.S.W.,  wliich  implies  a  retrograde  motion  of  225°. 

On  June    o.  22,  i''.  22'',  2''.  3'',  10'*.  22'',  25''.  22'*,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  ou  June  I'',  i^'',  iz"".  22*', 
ig"*.  22",  23''.  3'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1800°,  and 
retrograde  motion  of  1440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  inontli  of  June  was  i35°. 

d         li 

1 263.    June  3o.  12.     The  direction  of  the  wind  was  W.S.W. 

July  3i.  12.  J )  I )  E.8.E.,  which  implies  a  direct  motion  of  225°. 

On  July    6.  iJr,  6''.  18^'',  14''.  22'',  16"'.  22'',  20''.  22'',  27''.  22'',  the   trace  was  shifted  to  the  next  set  of  lines  downwards,  implying 
direct  motion  of  2  1 60°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  July  was  2385^. 


(cclxiv)         Changes  of  the  Direction  of  the  Wind,  and  Ajiount  of  Rain  collected  in  each  Month, 


d        h 


1 863.   July  3i.  12.    The  direction  of  the  wind  was  E.S.E. 

Auo-.  3i.  12.  , ,  ,,  W.S.W.,  which  implies  a  retrograde  motion  of  225°. 

On  Aug.    2.    I,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  and  on  Aug.  i3<'.  22^  to  the  second  set  of  lines  downwards, 
implying  direct  motion  of  1080°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  August  was  855°. 

i863.    Aug.  3i.i2.    The  direction  of  the  wind  was  W.S.W. 

Sept.  3o.  1 2.  ,y  ) )  S.,  which  implies  a  retrograde  motion  of  67!°. 

On  Sept.  1 3.  22,  3o''.  8'^,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Sept.  29''.  22*,  the  trace  was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  720°,  and  retrograde  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  September  was  292^°. 

a    h 
1 863.    Sept.  3o.  1 2.    The  direction  of  the  wind  was  S. 

Oct.   3 1.  12.  , ,  ,5  W.S.W.,  which  implies  a  direct  motion  of  67^°. 

On  Oct.     7.  2i,  8"'.  22'',  i5''.  18*",  20''.  22'',  22''.  22'',  24''.  22'',  26''.  22^  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on 

Oct.  8''.  2^^  14'^.  22'',  25''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of 

2520°,  and  retrograde  motion  of  1080°. 

Therefore  the  whole  excess  of  direct  motion  in  the  month  of  October  was  i5o7^°. 

1 863.    Oct.  3i.i2.     The  direction  of  the  wind  was  W.S.W. 

Nov.  3o.  12.  ,,  a  E.S.E.,  which  implies  a  direct  motion  of  225°. 

On  Nov.    6.  22,  9''.  22'',  28''.  3'',  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  Nov.  10''.  22'S  27''.  22'',  29''.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  1080°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  November  was  225°. 

1 863.    Nov.  3o.  1 2.     The  direction  of  the  wind  was  E.S.E. 

Dec.  3 1. 12.  ),  >>  E.N.E.,  which  implies  a  retrograde  motion  of  405°. 

On  Dec.    o.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  December  was  45°. 

The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  10282^°. 

The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whose  readings  increase  with  change  of  direction  of 
the  wind  in  the  order  N.,  E.,  S.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  iu  the  order  N.,  W.,  S.,  E.,  &c. 
or  in  retrogade  motion,  gave  the  following  readings : — 

revs. 

On  1862,  December  SI'S.  12" 67-70 

On  1 863,  December  31''.  12" S^"'^ 

Implying  an  excess  of  direct  motion,  during  the  year,  of  28-45  revolutions,  or  10242°. 


I 


AT  THE  Royal  Obseevatory,  Greenwich,  in  the  Year  1863. 


(cclsv) 


Amount  op  Rain  collected  in  each  Month  op  the  Yeab  i863. 


1863, 
MONTH. 


January.. . 
February. . 
March  . . . . 

April 

May 

June 

July 

August  . . . 
September . 
October  . . . 
November  . 
December  . 


Monthly  Amount  of  Rain  collected  in  each  Gauge. 


Self-register-        Second 
ing  Gauge    !     Gauge  at 
of  Osier's     I       Osier's 
Anemometer,  i  Anemometer. 


1-6 

1-5 

0-3 

0-3 

0-5 

0-4 

0-2 

0-2 

0-6 

0-6 

2-9 

2-9 

0-6 

07 

I  -2 

I  '2 

1-9 

I  "9 

I  •! 

I  -0 

o-g 

0-8 

0  -6 

0  '5 

On  the  Roof 

of  the 

Octagon  Room. 


I  "9 
0-4 

0-5 
0-3 
07 
3-2 
0-8 

1  '5 

2  4 

I  -2 
I   •! 

0-6 


On  the  Roof 

of  the 

Library. 


On  the  Roof 

of  the 
Photographic 
Thermometer 
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The  heights  of  the  receivinor  surfaces  are  as  follows  ; 
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Observation  of  the  Earthquake. 


OBSERVATION  OF  THE  EARTHQUAIi:E  OF  i863,  October  6  (Civil  Eeckoning), 

MADE    "^VITn    THE 

TELESCOPE  OF  THE  ALTAZIMUTH. 

On  the  jnorninf  of  October  6,  after  having  made  the  necessary  observations  of  tlie  Moon,  and  of  a  star  for  azimuthal 
position  of  the  instrument,  I  was  about  to  complete  the  series  by  the  usual  reference  to  the  Collimator.  I  had,  by  the 
slow-motion  screw  of  the  instrument,  brought  the  central  bright  spot  of  liglit  of  the  Collimator  (the  mark  to  be  observed) 
near  to  that  horizontal  wire  by  which  it  was  to  be  bisected  for  an  observation  of  altitude,  and  was  preparing  to  make  the 
bisection  when  I  beheld  the  spot  of  light  with  its  fainter  concentric  rings  all  move  together  a  small  space  downwards  iu 
the  field  of  view,  and  remain  stationary  for  a  short  but  sensible  space  of  time  ;  the  spot  and  rings  then  moved  upwards  to  a 
little  beyond  the  position  (as  it  appeared  to  me)  which  they  had  at  first  occupied.  It  was  impossible  to  make  a  bisection. 
The  motion  was  entirely  different  from  any  flickering  or  quivering,  having  the  opposite  characteristic  of  steady  motion,  as 
of  a  pendulum  in  vibration,  the  spot  of  light  and  surrounding  rings  preserving  most  distinctly  their  relative  positions 
fhrouo-hout.  The  interval  of  time  occupied  by  the  motion  was  short,  a  very  few  seconds  certainly.  At  about  the  time  at 
which  the  spot  of  light  reached,  as  above  mentioned,  its  second  extreme  position,  being  unable  to  obtain  a  bisection,  I  took 
my  eye  off  the  telescope  ;  and  wondering  somewhat  at  the  circumstance,  the  motion  (although  so  small)  having  a  character  so 
difierent  from  anything  that  I  had  ever  before  seen,  I  began  to  think  that  there  must  surely  be  some  disturbance  of  the 
buildinf  itself;  but  I  was  not  at  the  time  led  to  reflect  further  on  the  circumstance,  for  on  looking  into  the  telescope  again 
almost  immediately,  and  finding  the  mark  at  rest  in  its  first  position,  and  perceiving  afterwards  no  further  motion,  and 
beino-  moreover  intent  on  completing  the  series  of  observations  in  hand,  the  occurrence  did  not  become  strongly  fixed  in 
my  memory  ;  and  I  did  not  indeed  think  more  of  it  until  tidings  of  an  extensive  shock  of  Earthquake  having  been  ex- 
iierienced  in  the  west  of  England  on  the  morning  of  the  6th  brought  the  whole  train  of  circumstances  vividly  to  remembrance, 
with  the  certain  conviction  that  tlic  anomalous  appearance  which  I  had  seen  was  really  produced  by  Earthquake  motion. 

The  disturbance  was  in  the  vertical  direction,  and  its  extreme  range  I  should  judge  (by  the  intervals  between  the  hori- 
zontal wires  of  the  instrument  which  afibrd  so  excellent  a  scale  to  which  to  refer  such  an  observation)  to  have  been  from 
12"  to  i5".     No  disturbance  was  remarked  in  the  horizontal  direction. 

The  time  of  the  disturbance  is  fixed  as  foUows: — It  is  known  that  the  motion  took  place  at  the  first  observation  of  the 
Collimator.  This  is  an  observation  at  which  accurate  time  is  not  taken,  but  by  reference  to  the  last  preceding  observation 
(one  of  azimuth  of  a  star)  made  at  i5''.  18™.,  and  by  record  of  the  time  of  making  the  last  (the  fourth)  observation  of  the 
Collimator,  at  iS*".  35".,  it  is  assumed,  considering  the  duration  of  time  which  each  observation  would  occupy,  that  the  dis- 
turbance occurred  at  October  5"^'.  i5^.  23".  Greenwich  Mean  Solar  Time,  without  a  greater  error  possibly  than  one  minute 
of  time. 

WILLIAM  ELLIS. 
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GREEFWICH   MAGNETICAL   AND   METEOROLOGICAL 

OBSERVATIONS, 

1864. 


Introduction. 

§  1.  Restriction  of  Observations  during  tlie  year  1864, 

in  the  month  of  January  1864,  the  excavation  of  a  subterraneous  room,  below  the 
former  observing  room  or  instrument-room  of  the  Magnetic  Observatory,  and  (like  it) 
in  the  form  of  three  arms  of  a  cross,  was  begun.  The  finishing  of  the  room,  and  the 
mounting  in  it  of  the  Magnetic  Instruments,  were  not  completed  till  the  summer. 
After  that  time,  various  experiments  were  tried  and  repeated  changes  were  made, 
which  destroyed  the  efficiency  of  the  remaining  months  of  the  year.  As  none  of  the 
observations  made  in  the  room  were  entirely  satisfactory,  I  have  thought  it  best  to 
suppress  their  printing,  preserving  them  in  manuscript  for  reference  if  necessary  on 
any  special  points.  The  Dip-instrument  and  Deflexion-instrument,  and  the  Meteoro- 
logical instruments  generally,  were  not  affected  by  these  operations,  and  observations 
were  made  with  them  as  usual. 

§  2.  Dipping  Needles,  and  Method  oj'  observing  the  Magnetic  Dip. 

The  instrument  with  which  all  the  dips  in  the  year  1864  have  been  observed,  is 
that  which,  for  distinction,  is  called  Airy's  instrument.  The  following  description 
will  probably  suffice  to  convey  an  idea  of  its  peculiarities  : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings,  and 
the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as  those  in 
Robinson's  and  other  needles.  But  the  form  of  the  observing  apparatus  is  greatly 
modified,  in  order  to  secure  the  following  objects  : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  the  instruments 
introduced  by  Dr.  Lloyd  and  Major-General  Sabine. 
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II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a  state 
of  vibration. 

III.  To  have  the  means  of  observing  needles  of  different  lengths. 

IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observer's  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the  needle- 
point in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus  : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  square  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  iasure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the 
observer  is  firmly  fixed  ;  it  is  hereafter  called  "  the  graduated  glass-plate."  The  other 
glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles,  and 
is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two  bearings 
(of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other  being  upon 
a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a  transverse  arm, 
about  11  inches  long,  or  rather  two  arms,  projecting  about  5i  inches  on  each  side  of 
the  axis.  Each  of  these  projecting  arms  has  a  long  opening,  or  slot,  about  1  inch 
wide,  extending  from  the  neighbourhood  of  the  center- work  nearly  to  the  end  of  the 
arm.  Through  this  opening  the  tube  of  a  microscope  passes,  in  a  direction  parallel  to 
the  axis  of  the  needle,  and  is  firmly  fixed  by  a  shoulder-bearing  on  one  side  of  the 
arm,  and  a  circidar  nut,  working  in  a  thread  cut  upon  the  microscope-tube,  on  the  other 
side  of  the  arm.  The  microscope  can  thus  be  fixed  at  any  distance  from  the  central 
axis,  within  the  limits  of  the  length  of  the  projecting  arm.  In  1863,  between 
February  24  and  May  11,  the  slot  for  a  single  moveable  microscope  on  each  side  was 
changed  for  three  fixed  microscopes  on  each  side,  adapted  in  position  to  the  lengths 
of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  -is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel  lines 
can  be  used  for  observing  the  needle  in  a  state  of  vibration  ;  and,  one  of  them  being 
adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated  circle  (to  be 
mentioned).     All  this  requires  that  there  be  an  eye-glass  also  for  the  microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate, 
and  there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally  similar 
to  it.     In  each  part  of  this  slides  a  short  eye-piece,  carrying  the  eye-glass.     In  1863, 
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at  the  time  mentioned  above,  the  slotted  arm  and  moveable  eye-socket  were  changed 
for  an  arm  with  three  sockets  and  eye-glasses.  Thus,  reckoning  from  the  observer's 
eye,  there  are  the  following  parts  : — 

(1.)  The  eye-glass. 

(2.)  The    graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include  all  the  microscopes). 

(3.)  The  field-glass,  on  the  further  surface  of  which  the  parallel  lines  are 
engraved. 

(4.)  The  object-glass. 

(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 

(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  we  may  proceed  to  speak  of 
the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  9|  inches)  are  etched  on  the 
inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the  parallel 
lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and  regular,  and  are, 
I  think,  superior  to  any  that  I  have  seen  on  metal.  The  same  piece  of  metal  which 
carries  the  transverse  arms  supporting  the  microscope  bodies  carries  also  two  arms 
with  verniers  for  reading  their  graduations.  These  verniers  (being  adapted  to  trans- 
mitted light)  are  thin  plates  of  metal,  with  notches  instead  of  lines.  The  reading  of 
the  verniers  is  very  easy.  The  portion  of  the  axis  which  is  external  to  the  graduated 
glass-plate  (towards  the  observer),  and  which  has  there,  as  already  stated,  two  arms 
for  carrying  the  microscope  eye-glasses,  has  also  two  arms  for  carrying  the  lenses  by 
which  the  verniers  and  glass-plate  graduations  are  viewed.  These  four  arms  are  the 
radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp,  attached  to  the  gun-metal 
casing  of  the  graduated  glass-plate,  and  furnished  with  the  usual  slow-motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  the  two 
arms  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by  means 
of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of  the 
removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle  turning  in 
a  plane  parallel  to  the  plane  of  needle- vibration.  This  circle  has  four  slotted  radii, 
and  in  these  slots  or  openings  there  slide  small  frames  carrying  prismatic  glass 
reflectors,  each  of  which  can  turn  on  an  axis,  i.i  the  plane  of  the  circle,  but  trans- 
verse to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light 
through  the  verniers,  and  therefore  are  fixed  in  radial  distance  ;  the  other  two  were 
intended  for  sending  light  past  the  ends  of  the  needle  through  the  microscopes,  and 
therefore  required  adjustment  on  change  of  needle  and  corresponding  change  of  position 
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of  microscopes.  In  1863  these  were  changed  for  fixed  reflectors,  corresponding  to 
the  fixed  microscopes.  The  circle  was  originally  turned  by  a  small  winch  near  the 
observer's  hand ;  at  present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly 
magnetic.  At  each  observation,  it  is  necessary  to  turn  the  circle  which  carries  the 
reflectors  ;  but  this  is  the  work  of  an  instant. 

The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
rotation.  Its  rays  fall  upon  the  glass  prisms,  and  each  of  these  is  adjusted,  by  turning 
on  its  axis,  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth  :  the  plate  is  graduated  in  azimuth,  and  verniers  are 
fixed  to  the  gun-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central  vertical 
axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  which  are  used  with  this  instrument  are — 

Bi,  a  plain  needle .. "j 

Bo,  a  plain  needle , I        ,       .     ,       , 

'      ,     ,   ,         „       .  ,      ,.      .,,11  ^each  9  inches  long. 

B3,  a  loaded  needle  with  adjustibJe  load I 

B,,  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

Ci,  a  plain  needle ""j 

C2,  a  plain  needle I        ,    ,.     , 

,      ,   ,         ,,       .  ,      ,.      ., ,    ,      ,  >each  6  inches  long. 

C3,  a  loaded  needle  with  adjustible  load I 

Cj,  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

D,,  a  plain  needle , "^ 

D.,,  a  plain  needle I        ,    ,.     ,       , 

.  >  each  3  inches  long. 

D3,  a  loaded  needle  with  adjustible  load | 

D„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

In  discussing  carefully  the  observations  taken  with  this  instrument  (as  well  as  with 
other  dip-instruments),  great  trouble  was  experienced  in  determining  the  zenith-point 
(or  reading  of  the  vertical  circle  when  the  points  of  the  needle  are  in  the  same  vertical). 
To  remedy  this,  a  "  zcnith-point-needlc"  was  constructed  under  my  instructions  by 
Mr.  Simms ;  and  it  has  been  used  as  need  required  in  1864.  It  is  a  flat  bar  of  brass ; 
with  pivots  similar  to  those  of  the  dip-needles ;  and  with  three  pairs  of  points  corre- 
sponding to  the  three  lengths  of  needles  used ;  loaded  at  one  end  so  as  to  take  a 
position  perfectly  definite  with  respect  to  the  direction  of  gravity ;  observed  with  the 
microscopes,  and  reversed  for  another  observation,  exactly  as  the  dip-needles.  For 
each  of  the  different  lengths  of  dip-needles,  the  zenith-point  is  determined  by  observ- 
ation of  that  pair  of  points  of  the  zenith-point-needle  whose  interval  is  the  same  as 
the  length  of  the  dip-needle. 

Discordances,  of  which  no  satisftvctory  explanation  could  be  given,  had  been  found 
in  the  ordinary  use  of  the  instrument  for  determination  of  dip,  as  well  as  in  the  change 
of  readings  when  a  needle  was  raised  and  lowered,  and  in  the  change  of  readings  when, 
without  raising  the  needle,  the  instrument  was  turned  completely  in  azimuth. 
Between  November  10  and  November  19,  Mr.  Simms  reground  the  agate  edges  on 
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which  the  needle-pivots  rotate ;  and  the  discordances  have  entirely  or  in  great  measure 
disappeared.  The  process  of  regrinding  was  merely  the  following.  A  brass  tool  was 
provided  which  nearly  fitted  the  agates,  and  which  permitted  lengthwise-strokes  but 
scarcely  permitted  cross-strokes;  and  this  tool  carried,  in  succession,  the  different 
powders  required  for  shaping  and  polishing  the  agate  edges.  As  the  edges  were 
pretty  well  shaped,  it  was  scarcely  necessary  to  use  coarse  emery ;  but  fine  emery  was 
used  in  the  tool  to  give  a  final  figure,  and  tin-oxide  to  give  the  ultimate  polish.  The 
process  scarcely  differs  from  that  by  which  the  edges  had  been  ground  originally ; 
except  that  a  tool  had  formerly  been  used  which  perhaps  admitted  of  too  much  cross- 
stroke,  and  that  rotten-stone  powder  had  been  used  instead  of  tin-oxide. 

The  flat  needles  B,j,  C^,,  D^,  were  used  with  the  object  of  determining  whether  any 
part  of  the  discordances  of  results  arose  from  the  position  of  the  principal  plane  of  the 
magnetized  needle.  But  with  the  increased  harmony  of  results,  an  error  showed  itself 
which  is  peculiar  to  their  form.  The  small  flexure  of  the  needle,  produced  by  the 
resolved  part  of  gravity  in  the  direction  perpendicular  to  the  needle's  length,  changes 
the  position  of  its  centre  of  gravity  in  such  a  manner  that  the  action  of  gravity  is 
necessarily  opposed  to  that  of  the  magnetic  vertical  force ;  and  thus  the  apparent  dip 
is  made  too  small.  This  error  is  perhaps  insensible  in  the  3-inch  needle  D.i,  but  it  is 
visible  in  the  6-inch  needle  C.j,  and  conspicuous  in  the  9-inch  needle  B^.  In  the  tables 
of  results,  therefore,  while  I  have  included  all  the  separate  results  from  these  needles, 
I  have  omitted  them  in  the  formation  of  means. 

§  .3.   Observations  for  the  (thmlute  Measure  of  the  Horizontal  Force  of  Terrestrial 

Magnetism. 

In  the  spring  of  1861,  a  Unifilar  Instrument,  similar  in  all  respects  (as  is  under- 
stood) to  those  used  in  and  issued  by  the  Kew  Observatory,  was  procured  by  the 
courteous  application  of  Major-Gencral  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson 
and  Son  ;  and  after  having  been  subjected  to  the  usual  examinations,  at  the  Kew 
Observatorj^  for  determination  of  its  constants  (for  which  I  am  indebted  to  the 
kindness  of  Balfour  Stewart,  Esq.),  was  mounted  at  the  Royal  Observatory.  Obser- 
vations with  this  instrument  commenced  on  1861,  June  11,  and  were  continued 
through  the  year ;  and,  after  some  slight  modifications  of  its  verniers,  it  is  still 
maintained  in  use  (ISG/i). 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet  is 
4  inches  long ;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  collimator,  by 
means  of  which  its  time  of  vibration  is  observed  in  another  apparatus.  The  frame 
which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the  telescope 
directed  to  the  magnet-mirror;  it  rotates  round  the  vertical  axis  of  a  horizontal 
graduated  circle  whose  external  diameter   is   10  inches.     The  deflecting  magnet  is 
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always  placed  on  the  E.  or  W.  side  of  the  deflected  magnet,  with  one  end  towards  the 
deflected  magnet.  In  the  reduction  of  the  observations,  the  precepts  contained  in 
the  Skeleton  Form  prepared  by  the  Kew  Observatory  have  received  the  strictest 
attention. 

The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  of  the  centers  of  the  deflected  and  deflecting  magnet  being  ^o,  it  is 
supposed  (from  observations  made  at  Kew,  of  which  the  details  have  not  reached  me) 
that  the  magnetism  of  the  deflecting  magnet  is  so  altered  by  induction  that  the 
following  multipliers  ought  to  be  used  in  computing  the  Absolute  Force : — 

At  distance  i  'o  foot,  factor  is  i  'oooSi 

I  •!  I  "00023 

I  '2  I  '00018 

I  -3  I  "00014 

I  '4  I  "ooo  1 1 

I  "5  1  "oooog 

The  correction  of  the  magnetic  power  for  temperature  ^  of  Fahrenheit,  reducing  all 
to  35°  of  Fahrenheit,  is 

o"oooi3i26i  (4—35)  +0 "000000259  (<o— 35)" 
Ai  is  l(distance)^  X  sine  deflection,  corrected  by  the  two  last-mentioned  quantities,  for 
distance   1  foot;    A3  is  the  similar  expression  for  distance   1"3  foot;   A'2  is        '    • 

P  is   a'Za' •      ^   mean   value   of  P   is    adopted   from   various   observations  ;    then 


Ai— A'," 


f\  —  y)  for  smaller  distance,  or  =  A,,  x  ^1  _  ^-^j  for  larger  distance.     The 

mean  of  these  is  usually  adopted  for  the  true  value  of  ^. 

For  computing  the  value  of  mXirom  observed  vibrations,  it  is  necessary  to  know  K, 
the  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  tt-K  furnished  by 
Mr.  Stewart  is  T  66073  at  temperature  30°  and  1-66109  at  temperature  90°.  Then, 
putting  T  for  the  time  of  the  magnet's  vibration  as  corrected  for  induction,  tempera- 
ture, and  torsion-force,  the  value  of  mX  is  =  "yi-.     From  the  combination  of  this 

value  of  mX  with  the  former  value  of  ^,  m  and  X  are  immediately  found. 

It  appears,  from  a  comparison  of  observations  given  in  the  Introduction  to  the 
MagneticaJ  and  Meteorological  Observations,  1862,  that  the  determinations  with  the 
Old  Instrument  (in  use  to  I86I)  ought  to  be  diminished  by  y\f  part,  to  make  them 
comparable  with  those  of  the  Kew  Unifilar. 

The  computation  of  the  values  of  m  and  X  has,  to  the  year  1857,  been  made  in 
reference  to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  French 
-  measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  a  times  the  millimetre,  and  a  grain  be  equal  to  ^  times  the  milligramme,  then 
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it  is  seen  that,  for  the  reduction  of  ^.  and  mX  to  French  measure,  these  must  be 
multiplied  by  a*  and  a-/3  respectively.  Hence  A'-  must  be  multiplied  by  ^,  and  X 
by  \/  ^.  Assuming  that  the  metre  is  equal  to  39' 370/9  inches,  and  the  gramme 
equal  to  15'43249  grains,  log.  \/ -  will  be  found  to  be  =  9-6637805,  and  the  factor 
for  reducing  the  English  values  of  A"  to  French  values  will  be  0"  46 108  or  97^5^.     The 

values  of  X  in  French  measure  thus  derived  from  those  in  English  measure  are  given 
in  the  proper  table. 

§  4.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1S40.  It  is  fixed  on  the 
South  wall  of  the  West  arm  of  the  Magnetic  Observatory.  The  graduated  scale 
which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed  a  brass 
rod,  passing  down  the  inside  of  one  of  the  upright  supports,  and  terminating  in  a 
conical  point  of  ivory ;  this  point  in  observation  is  made  just  to  touch  the  surface  of 
the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected  and  the 
actual  point  appearing  just  to  meet  each  other.  The  rod  and  scale  are  made  to  slide 
up  and  down  by  means  of  a  slow-motion  screw.     The  scale  is  divided  to  0'"05. 

The  vernier  subdivides  the  scale  divisions  to  0"'002  ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light  passing  under  the  back 
and  front  of  the  semi-cylindrical  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

The  tube  is  0"'  565  in  diameter ;  the  correction  for  the  effect  of  capillary  attraction 
is  therefore  only  +  0"'002.     The  cistern  is  of  glass. 

At  the  bottom  of  the  instrument  are  three  screws,  tui'ning  in  the  fixed  part  of  the 
support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer-frame  turns, 
for  adjustment  to  verticality :  this  adjvistment  is  examined  weekly. 

The  readings  of  this  barometer  are  considered  to  be  coincident  with  those  of  the 
Royal  Society's  flint-glass  standard  barometer. 

All  observations  of  this  barometer  have  been  corrected  for  the  difference  of  tempera- 
ture of  the  mercury  in  the  tube  at  the  time  of  observation  from  32°,  by  the  application 
of  the  corrections  contained  in  the  table  for  barometers  whose  scales  arc  engraved  upon 
a  rod  of  brass  reaching  from  the  level  of  the  mercury  to  the  vernier.  ( See  the  report 
of  the  Connnittee  of  Physics  and  Meteorology  approved  by  the  Royal  Society.) 

The  heicht  of  the  cistern  above  the  mean  level  of  the  sea  is  159  feet.  This  clement 
is  founded  upon  the  determination  of  Mr.  Lloyd,  in  tlie  Phil.  Trans.,  1831  ;  the  eleva- 
tion of  the  cistern  above  the  brass  piece  inserted  in  a  stone  in  the  transit-room  (to 
which  Mr.  Lloyd  refers)  being  5".2'". 
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The  barometer  has  been  read  at  21'\  0'',  3'',  9''  (astronomical),'on  every  day,  except- 
ing on  Sundays,  and  on  Good  Friday  and  Christmas  Day,  on  which  days  fewer  obser- 
vations have  been  taken.  Every  reading  has  been  reduced  to  the  reading  which  would 
have  been  obtained  at  the  temperature  32°  of  the  mercury  and  scale,  by  application 
of  the  correction  given  in  Table  II.  (pages  82  to  87)  of  the  Report  of  the  Committee 
of  Physics  of  the  Royal  Society.  The  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finally  converted  into  mean  daily  reading,  by  application 
of  the  correction  inferred  from  Mr.  Glaisher's  paper  in  the  Philosophical  Transactions, 
1848,  Part  I. 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 

§  5.  Photographic  self-registering  Apparatus  for  continuous  Record  of  the  readings 

of  the  Barometer. 

The  Photographic  self-registering  Apparatus  for  continuous  Record  of  Magnetic 
Vertical  Force  is  furnished  with  a  vertical  cylinder  covered  with  photographic 
paper  and  revolving  in  24  hours.  North  of  the  surface  of  this  cylinder,  at  the 
distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the  upper 
and  lower  extremities  of  its  arms  being  about  Tl  inch.  A  glass  float  in  the  quick- 
silver of  the  lower  extremity  is  partially  supported  by  a  counterpoise  acting  on  a  light 
lever  (which  turns  on  delicate  pivots),  so  that  the  wire  supporting  the  float  is 
constantly  stretched,  leaving  a  definite  part  of  the  weight  of  the  float  to  be  supported 
by  the  quicksilver.  This  lever  is  lengthened  to  carry  a  vertical  plate  of  opaque  mica 
with  a  small  aperture,  whose  distance  from  the  fulcrum  is  eight  times  the  distance  of 
the  point  of  attachment  of  the  float  wire,  and  whose  movement,  therefore,  is  four 
times  the  movement  of  the  column  of  a  cistern-barometer.  Through  this  hole  the 
light  of  a  lamp,  collected  by  a  cylindrical  lens,  shines  upon  the  photographic  paper. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  is  established  by  comparison  with  occasional  eye-observations. 

This  barometer  was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  they  have  appeared  unexceptionable.  Results  of 
the  indications  are  printed  in  the  Maxima  and  Miniina  of  the  Barometer,  near  the  end 
of  the  Meteorological  Results. 


^tj' 


§  6.   Thermometers  for  ordinary  Observation  of  the  Temperature  of  the  Air  and 

Evaporation. 

The  Dry-Bulb  Thermometer,  the  Wet-Bulb  Thermometer,  the  Maximum  Self- 
Registering  Thermometers,  both  dry  and  wet,  and  the  Minimum  Self-Registering 
Thermometers,  dry  and  wet,  all  for  determination  of  the  temperature  of  the  air  and 
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of  evaporation,  are  mounted  on  a  revolving  frame  whose  fixed  vertical  axis  is  planted 
in  the  ground.  From  the  year  1846  to  1863  the  post  forming  the  vertical  axis  was 
about  23  feet  south  (magnetic)  of  the  S.S.E.  angle  of  the  south  arm  of  the  Magnetic 
Observatory  ;  in  1863  it  was  moved  to  a  position  about  35  feet  south  (astronomical) 
of  the  south  angle.  A  frame  revolves  on  this  post,  consisting  of  a  horizontal  board 
as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one  edge  of  the 
horizontal  board,  and  of  two  parallel  inclined  boards  (separated  about  three  inches) 
connected  at  the  top  with  the  vertical  board,  and  at  the  bottom  with  the  other  edge 
of  the  horizontal  board.  The  outer  inclined  board  is  covered  with  zinc.  The  air 
passes  freely  between  all  these  boards. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board ;  the  maximum  and  minimum  thermometers  for  air  towards 
one  vertical  edge,  and  those  for  evaporation  towards  the  other  vertical  edge,  with  their 
bulbs  at  almost  the  same  level,  and  near  to  those  of  the  dry  and  wet-bulb  thermo- 
meters ;  their  bulbs  are  about  4  feet  above  the  ground  and  projecting  from  2  inches 
to  3  inches  below  the  horizontal  board.  Above  the  thermometers  is  a  small  projectin"- 
roof  to  protect  them  from  rain.  The  frame  is  always  turned  with  the  inclined  side 
towards  the  sun.     It  is  presumed  that  the  thermometers  are  thus  sufficiently  protected. 

The  graduations  of  all  the  thermometers  used  in  the  Royal  Observatory  rest 
fundamentally  upon  those  of  a  Standard  Thermometer,  the  property  of  Mr.  Glaisher, 
which  derives  its  authority  from  comparison  with  original  thermometers  constructed 
by  the  late  Rev.  R.  Sheepshanks  about  the  years  1840-1843,  in  the  course  of  his 
preparations  for  the  construction  of  the  National  Standard  of  Length.  The  whole  of 
the  radical  determinations  of  Freezing  Point,  Boiling  Point,  and  Subdivision  of  Volume 
of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost  care  :  it  is  believed  that  these 
were  the  first  original  thermometers  that  had  been  constructed  in  England  for  many 
years.  Mr.  Glaishcr's  thermometer  has  been  used  as  the  standard  of  reference  for  all 
the  thermometers  used  in  the  Royal  Observatory  since  1840. 

The  Dry-Bulb  Thermometer  is  by  Newman.  The  corrections  required  for  its 
readings,  as  found  by  comparison  with  the  standard  above-mentioned,  are  as 
follows : — 

o  o 

Below      32  subtract  o'5 

o 

Between  32  and  43  o  •  6 

44  and  47  o' 7 

48  and  56  o '  g 

57  and  61  I'l 

62  and  74  I  "o 

75  and  80  1-5 

81  and  86  1*8 

87  and  g5  2"o 

96  and  1 00  2 '  2 

b   2 
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The  Wet-Bulb  Thermometer  is  by  Negretti  and  Zambra.  Its  bulb  is  of  the  same 
size  as  that  of  the  Dry-Bulb  Thermometer.  A  piece  of  muslin  is  wrapped  round  the 
bulb,  and  a  skein  of  cotton  is  led  from  it  into  a  cup  of  rain-water,  by  which  it  is 
maintained  in  a  state  of  moisture.  In  frosty  weather  the  muslin  is  moistened  some 
time  before  each  observation.  The  corrections  which  the  readings  of  this  thermometer 
are  found  to  require  are  as  follows :  , 


Below      32  subtract  0*4 

Between  32  aud  36  o '  3 

3j  and  40   o "  2 

41  and  55   o  •  i 

56  aud  75  o'o 

Above     75  add  o'  i 


The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21'',  0'',  3'',  9'\  and  corrected  by  appli- 
cation of  the  numbers  given  above  ;  then  their  mean  has  been  taken,  and  a  cor- 
rection applied,  in  order  to  obtain  the  true  diurnal  mean.  This  correction  is 
derived  from  the  numbers  in  Mr.  Glaisher's  paper  in  the  PInlosophical  Transactions 
for  1848. 

The  dew-point  has  been  inferred  exclusively  from  the  simultaneous  observations  of 
the  dry-bulb  and  vv^et-bulb  therniometers,  by  multipl3'ing  tlie  difference  between  the 
readings  of  these  thermometers  b}^  a  factor  peculiar  to  the  temperature  of  the 
air,  and  subti'acting  the  product  from  the  reading  of  the  dry-bulb  thermometer. 
These  factors  have  been  found  by  Mr.  Glaisher  from  the  comparison  of  a  great 
nunaber  of  dew-point  determinations,  obtained  by  use  of  Daniell's  Jiygrometer,  with 
simultaneous  observations  of  dry-bulb  and  wet-bulb  thermometers.  The  first  part  of 
this  investigation  was  published  in  full,  in  the  volume  of  Magnetical  and  Meteoro- 
logical Observations  for  1844,  pages  67-72;  it  was  based  upon  all  the  observations 
made  up  to  that  time.  Subsequently,  the  comparison  was  extended  to  include  all  the 
simultaneous  observations  of  these  instruments  made  at  the  Royal  Observatory, 
Greenwich,  from  1841  to  1854,  with  some  observations  taken  at  high  temperatures 
in  India,  and  others  at  low  and  medium  temperatures  at  Toronto.  The  results  at  the 
same  temperature  were  found  to  be  the  same  at  these  different  localities,  so  far  as 
the  climatic  circumstances  permitted  comparison.  (See  Glaisher's  Hygrometrical 
Tables,  3rd  Edition).  The  following  table  exhibits  the  result  of  the  entire  comparison  ; 
it  has  been  used  in  forming  the  dew-points  in  the  present  volume. 


Dew  Point  ;  Maximum  and  Minimum  Thermometers. 
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Table  of  Factors  by  which  the  Difference  of  Reabings  of  the  Dry-Bulb  and  Wet-Bulp.  Theu- 
jiOMETERs  is  to  be  !Mlltiplied  in  order  to  produce  the  DiffePlENCE  between  the  Readings  of  the 
Dry-Bulb  and  Dew-Point  Thermometers. 


Reading  of 

Reading  of 

Reading  of 

Reading  of 

Dry-bu!b 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Thermometer. 

Thermometer. 

Thermometer. 

Thermometer. 

o 

lo 

8-78 

0 
3,5 

3-01 

56 

'■94 

0 

79 

I  "69 

1 1 

8-78 

34 

2-77 

57 

1-92 

80 

1-68 

12 

8-78 

35 

2 '60 

58 

I  'qo 

81 

1-68 

i3 

8-77 

36 

2 -So 

59 

1-89 

82 

1-67 

14 

8-76 

37 

2-42 

60 

1-88 

83 

1-67 

i5 

8-75 

38 

2-36 

61 

1-87 

84 

1-66 

16 

8-70 

39 

2-32 

62 

1-86 

85 

1-65 

17 

8-62 

40 

2-29 

63 

1-85 

86 

1-65 

18 

8 -So 

4' 

2-26 

64 

1-83 

87 

I  '64 

«9 

8-34 

42 

2-23 

65 

1-82 

88 

I  '64 

20 

8-14 

43 

2  "20 

66 

i-8i 

89 

1-63 

21 

7-88 

44 

2-i8 

67 

i-8o 

90 

1-63 

22 

7 '60 

45 

2'l6 

68 

1-79 

91 

I   62 

23 

7-28 

46 

2-14 

69 

1-78 

92 

I  '62 

24 

6-92 

47 

2-  12 

70 

1-77 

93 

i-6i 

25 

6-53 

48 

2'  10 

71 

1-76 

94 

I  '60 

26 

6-o8 

49 

2-o8 

72 

1-75 

95 

I  '60 

27 

5-6i 

So 

2 -06 

73 

I  "74 

96 

I  "59 

28 

5-12 

5i 

2 '04 

7+ 

1-73 

97 

I  "59 

29 

4-63 

52 

2'02 

75 

1-72 

98 

1-58 

00 

4-i3 

53 

2  'OO 

76 

1-71 

99 

1-58 

3i 

3 '70 

5+ 

1-98 

77 

1-70 

100 

1-57 

32 

3-32 

55 

I  '96 

78 

I '69 

The  maximum  self-registering  thermometer  is  a  mercurial  thermometer,  of  the 
construction  invented  by  Messrs.  Negretti  and  Zambra.  There  is  a  small  detached 
piece  of  glass  in  the  tube,  just  above  a  bent  part  of  the  tube  (near  the  bulb),  through 
which  the  piece  of  glass  cannot  pass  down.  The  column  of  mercury  in  rising  lifts 
the  glass  up  and  passes  freely ;  but  in  descending  it  is  unable  to  pass  the  glass,  and 
the  lower  mass  of  mercury  descends,  leaving  a  vacant  space  below  the  glass,  and 
leaving  a  portion  of  the  mercury  above  it.  The  piece  of  glass  operates  as  an  efficient 
valve.  The  graduation  of  this  thermometer  is  sensibly  correct.  There  is  a  similar 
thermometer  for  the  maximum  wet-bulb  reading ;  its  readings  are  too  high  by  0°-4. 

The  minimum  self-rcaisterintr  thermometer  is  an  alcohol  thermometer,  of  the  con- 
struction  known  as  Rutherford's.  A  sliding  glass  index  allows  the  alcohol  in  rising  to 
pass  above  it,  but  is  drawn  doAvn  by  the  peculiar-action  of  the  bounding  surface  of  the 
fluid  when  it  sinks.  The  readings  of  that  which  gives  the  minimum  temperature  of 
the  air  require  an  additive  correction  0°*5  ;  those  of  the  minimum  wet-bulb  temperature 
require  corrections  varying  from  4-2'"'2  at  24°  to  —  0""2  at  71°- 

The  numbers  in  the  printed  columns  of  Mean  Daily  Value  of  Dry  Thermometer 
are  found  by  combining  two  numbers  derived  from  different  sources.  One  is  the 
corrected   mean  of  ibur  observations  taken  in  the  day,  as  is  described    above.     TIic 
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other  is  the  mean  of  the  maximum  and  minimum  corrected  by  a  small  quantity  de- 
pending on  the  month,  given  in  Mr.  Glaisher's  paper.  The  adopted  mean  temperature 
is  the  mean  of  those  two  numbers,  weights  being  given  proportional  to  the  number  of 
observations  from  which  they  are  derived. 

For  the  Mean  Daily  value  of  Dew  Point,  the  dew-point  is  found  from  the  obser- 
vations at  21'',  0^,  3'',  9'',  in  the  manner  above  described,  and  by  use  of  the  table  of 
factors  given  above,  and  the  mean  of  these  dew-points  is  corrected  by  a  number  given 
in  the  paper  in  the  Philosophical  Transactions,  1848, 

§  7.  Phofographic  self-registering  Apparatus  for  continuous  Record  of  the  Readings 
of  the  Dry-Bulb  and  Wet-Bulb  Thermometers. 

About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  25  feet  east  of  the  thermometers  for  eye-observations, 
is  a  shed  10  feet  square,  standing  upon  posts  9  feet  high,  under  which  are  placed 
the  photographic  thermometers,  the  dry-bulb  thermometer  towards  the  east,  and  the 
wet-bvilb  thermometer  towards  the  west.  The  bulbs  of  the  thermometers  are  eight 
inches  in  length,  and  0*4  inch  internal  bore,  and  their  centers  arc  about  4  feet  above 
the  ground.  The  bulb  of  one  of  the  thermometers  is  covered  with  muslin  throughout 
its  whole  length,  which  is  kept  moist  by  means  of  capillary  passage  of  water  along 
cotton  wicks  leading  to  a  vessel  filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermometers, 
so  that  the  register  of  their  changing  readings  may  be  on  a  convenient  part  of  the 
paper.  The  thermometer  frames  are  covered  by  plates  having  longitudinal  apertures, 
so  narrow,  that  any  light  which  may  pass  through  them  is  completely,  or  almost  com- 
pletely, intercepted  by  the  broad  flat  column  of  mercury  in  the  thermometer-tube. 
Across  these  plates  a  fine  wire  is  placed  at  every  degree  ;  and  at  the  decades  of  the 
degrees,  and  also  at  32°,  52°,  and  72°,  a  coarser  wire  is  placed.  A  gas  lamp  is  placed 
about  9  inches  from  each  thermometer  (east  of  the  dry  bulb  and  west  of  the  wet  bulb), 
and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis  is  vertical,  shines  through 
the  thermometer-tube  above  the  surface  of  the  mercury,  and  forms  a  well-defined  line 
of  light  upon  the  photographic  paper,  which  is  wrapped  around  the  cylinder.  As  the 
cylinder  revolves  under  this  light,  it  receives  a  broad  sheet  of  photographic  trace, 
whose  breadth  (in  the  direction  of  the  axis  of  the  cylinder)  varies  with  the  varying 
height  of  the  mercury  in  the  thermometer-tube.  The  light  in  its  passage  is  intercepted 
by  the  w^ires  placed  across  the  tube  at  every  degree,  and  there  are,  therefore,  left  upon 
the  paper  corresponding  lines  in  which  there  is  no  photogenic  action. 

The  cylinder  revolves  in  48  hours  ;  the  daily  photographic  traces  of  the  two  ther- 
mometers are  thus  simultaneously  registered  on  opposite  sides  of  the  cylinder  without 
intermixing.  The  length  of  the  cylinder  is  13^  inches,  and  its  circumference  is  19 
inches. 


Photographic  Thermometers  ; 
Radiation  Thermometers;  Deep-Sunk  Thermometers. 

§  8.   Thermometers  for  Solar  Radiation  and  Radiation  to  the  Ski/. 

The  thermometer  for  Solar  Radiation  is  placed  in  an  open  box  about  10  feet  south 
of  the  south-west  angle  of  the  south  arm  of '  the  Magnetic  Observatory.  The  box  is 
about  13  inches  high;  the  bulb  of  the  thermometer  is  about  10  inches  above  the 
bottom  of  the  box,  fully  exposed  to  the  sun's  rays. 

The  thermometer  is  a  self-registering  maximum  mercurial  thermometer  of  Negretti 
and  Zambra's  construction ;  its  bulb  is  blackened,  and  enclosed  in  a  glass  sphere  from 
which  the  air  has  been  exhausted.  Its  graduations  are  correct,  and  the  numbers  in- 
serted in  the  tables  are  those  read  from  the  instrument  without  alteration.  The  ther- 
mometer is  read  at  9'' a.m.,  noon,  3'' p.m.,  and  occasionally  at  9^' p.m. ;  the  highest  of 
these  readings  is  adopted  as  the  maximum  for  the  daj^ 

Near  to  this  thermometer,  within  the  same  box,  and  at  the  same  height,  is  placed 
a  thermometer  with  blackened  bulb,  which  is  not  enclosed  in  an  exhausted  sphere. 
An  instrument  of  this  form  and  in  this  position  was  exclusively  used  to  the  year 
1859-  Simultaneous  readings  of  both  instruments  are  now  taken,  with  the  view  of 
rendering  the  series  of  observations  which  terminated  in  1859  (made  with  exposed 
bulb)  comparable  with  that  which  commenced  in  1859,  and  is  still  continued  (made 
with  bulb  inclosed  in  an  exhausted  sphere). 

The  thermometer  for  radiation  to  the  sky  is  placed  about  12  feet  west  of  the 
Solar  Radiation  thermometer,  with  its  bulb  resting  on  short  grass,  and  fully  exposed  to 
the  sky.  It  is  a  self-registering  minimum  spirit  thermometer  of  Rutherford's  con- 
struction, made  by  Negretti  and  Zambra.  Its  graduation  is  correct,  and  the  numbers 
inserted  in  the  table  are  those  read  from  the  scale  without  alteration.  It  is  read  every 
day  at  9*^  a.m.,  and  occasionally  at  9''  P-iu. 

This  thermometer  was  out  of  order  on  April  19,  26,  May  4,  July  9?  August  1,  7, 
9,  10,  11,  14,  30,  September  5,  October  19,  and  November  3. 


§  9.   Thermometers  sunk  heloiv  the  Surface  of  the  Soil  at  different  Depths. 

These  thermometers  were  made  by  Messrs.  A  die  of  Edinburgh,  under  the  immediate 
superintendence  of  Professor  (now  Principal)  J.  D.  Forbes.  The  graduation  was  made 
by  Professor  Forbes  himself. 

The  thermometers  are  four  in  number.  They  arc  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about  6 
inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of  wood, 
which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south  of  the 
extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and  opposite  the  center  of 
its  south  front. 
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The  soil  consisted  of  beds  of  sand  ;  of  flint-gravel  with  a  large  proportion  of  sand; 
and  of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of 
pudding-stone.  Every  part  of  the  gravel  and  sand  extracted  from  the  hole  was 
perfectly  dry. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bulb  to  the 
graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the  tube  is 
larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (25'6  English  feet)  below  the  surface:  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface  ;  No.  3  and 
No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  feet  below  the 
surface  ;  and  the  hole  was  then  completely  filled  with  dvy  sand.  The  upper  parts  of 
the  tubes,  carrying  the  scales,  were  left  projecting  above  the  surface  :  No.  1  by  27'5 
inches,  No.  2  by  28-0  inches,  No.  3  by  30-0  inches,  and  No.  4  by  32-0  inches.  Of 
these  lengths,  the  parts  8'5,  10*0,  11-0,  and  14*5  inches,  respectively  are  tube  with 
narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof.  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which  the 
thermometers  are  read.  Within  the  box  are  two  smaller  thermometers  one  (No.  5) 
whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is  in  the  free 
air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The  values  of  1°  on  the  scales  of  Nos.  1,  2,  3  and  4,  are  respectively  2'"-,  r"l,  0'"-9, 
and  0"'-55  ;  and  the  ranges  of  the  scales,  as  first  mounted,  were,  43°'0  to  57°'7,  42°'0 
to  56°-8,  39°-0  to  57°-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  found  to  be  insufficient  in  some  years, 
particularly  those  of  Nos,  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet 
and  3  feet. 

In  1857,  June  22,  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a 
quantity  of  fluid  corresponding  to  the  extent  of  5°  on  their  scales,  and  the  scales  of 
these  two  thermometers  were  lowered  by  that  linear  extent,  making  the  readings  the 
same  as  before. 

In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  now  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  falls 
below  the  limit  of  its  scale  or  43^°;  and  the  3-foot  thermometer  below  39°7 ;  in  which 
cases  the  alcohol  sinks  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high  tempera- 
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tures,  but  always  complete  at  low  temperatures  ;  now,  tliej  are  always  complete  at 
high  temperatures,  and  are  at  times  defective  at  low  temperatures.  The  two  combined 
however,  will  enable  us  to  complete  all  readings. 

These  thermometers  are  read  once  a  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  as  read  from  their  scales  without  correction. 

§   10.   Thermometers  immersed  in  the  Water  of  the  Thames. 

The  self-registering  maximum  and  minimum  thermometers  for  determining  the 
highest  and  lowest  temperatures  of  the  water  of  the  Thames  are  by  Messrs.  Negretti 
and  Zambra,  and  are  observed  every  day  at  9''  a.  m. 

A  strong  wooden  trunk  is  firml}^  fixed  to  the  side  of  the  Dreadnought  Hospital 
Ship,  about  5  feet  in  length,  and  closed  at  the  bottom  ;  the  bottom  and  the  sides,  to 
the  height  of  3  feet,  are  perforated  with  a  great  number  of  holes,  so  that  the  water 
can  easily  flow  through ;  the  thermometers  are  suspended  within  this  trvuik  so  as  to 
be  about  2  feet  below  the  surface  of  the  water,  and  1  foot  from  the  bottom  of  the 
trunk. 

The  regular  observations  are  made  under  the  superintendence  of  the  Medical  Officers 
of  the  Ship. 

The  thermometer  for  maximum  temperature  was  out  of  order  on  February'  13  to  23, 
April  17  to  20,  June  30,  July  1  to  23,  November  1  to  14,  25,  28,  29,  30,  December  2, 
8,  9-  That  for  nnnimum  temperature  was  out  of  order  on  February  13,  21,  22,  23, 
April  17  to  21,  November  1  to  14,  25,  28,  29,  30,  December  2,  8,  9- 

§   11.    Osiers  Anemometer. 

This  anemometer  is  self-registering:  it  was  made  by  Newman,  but  has  received 
several  changes  since  it  was  originally  constructed.  A  large  vane,  which  is  turned  by 
the  wind,  and  from  which  a  vertical  spindle  proceeds  down  nearly  to  the  table  in  the 
north-western  turret  of  the  ancient  part  of  the  Observatory,  gives  motion  by  a  pinion 
upon  the  spindle  to  a  rackwork  carrying  a  pencil.  This  pencil  makes  a  mark  upon  a 
paper  affixed  to  a  board  which  is  moved  uniformly  in  a  direction  transverse  to  the 
direction  of  the  rack-motion.  The  movement  of  the  board  is  effected  by  means  of  a 
rack  connected  with  the  pinion  of  a  clock.  The  paper  has  lines  printed  upon  it 
corresponding  to  the  positions  which  the  pencil  must  take  when  the  direction  of  the 
vane  is  N.,  E.,  S.,  or  W. ;  and  also  has  transversal  lines  corresponding  to  the  positions 
of  the  pencil  at  every  hour.  The  first  adjustment  for  azimuth  was  obtained  by 
observing  from  a  certain  point  the  time  of  passage  of  a  star  behind  the  vane-sLaft,  and 
computing  from  that  observation  the  azimuth  ;  then  on  a  calm  day  drawing  the  vane 
by  a  cord  to  that  position,  and  adjusting  the  rack,  &c.,  so  that  the  pencil  position  on 
the  sheet  corresponded  to  that  azimuth. 
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For  measuring  the  pressure  of  the  wuid,  the  shaft  of  the  vane  carries  a  plate  one  foot 
square,  which  is  supported  by  horizontal  rods  sliding  into  grooves,  and  is  urged  in  opposi- 
tion to  the  wind  by  three  springs,  so  arranged  that  only  one  comes  into  play  when  the 
wind  is  light,  and  the  others  necessarily  act  in  conjunction  with  the  first  as  the  plate 
is  driven  further  and  further  by  the  force  of  the  wind.  A  cord  from  this  plate  passes 
over  a  pulley,  and  communicates  with  a  copper  wire  passing  through  the  center  of  the 
spindle,  which  at  the  bottom  communicates  with  another  cord  passing  under  a  pulley 
and  held  in  tension  by  a  slight  spring :  and  by  this  a  pencil  is  moved  transversely  to 
the  direction  in  which  the  paper  fixed  to  the  board  is  carried  by  the  clock.  Lines  are 
printed  upon  the  paper  corresponding  to  different  values  of  the  pressure ;  the  intervals 
of  these  lines  were  adjusted  by  applying  weights  of  1  lb.,  2  lbs.,  &c.,  to  move  the 
pressure-plate  in  the  same  manner  as  if  the  wind  pressed  it. 

A  fresh  sheet  of  paper  is  applied  to  this  instrument  every  day  at  22^^  mean  solar 
time. 

§   12.  Robinsons  Anemometev. 

This  anemometer  is  self-registering,  and  was  made  by  Messrs.  Negretti  and  Zambra 
on  the  principles  described  by  Dr.  Robinson  in  the  Transactions  of  the  Royal  Irish 
Academj",  vol  xxii.  It  is  furnished  with  four  hemispherical  cups  [each  being  3'75 
inches  in  diameter],  attached  to  the  extremities  of  two  arms  at  right  angles  to  each 
other,  and  revolving  in  a  horizontal  plane  by  the  excess  of  pressure  of  the  wind  on 
their  concave  over  that  on  their  convex  surfaces. 

The  distance  between  the  centers  of  opposite  cups  is  13'45  inches,  and  their  centers 
describe  42-24  inches  in  each  revolution,  indicating,  according  to  the  theory,  a  hori- 
zontal movement  of  the  air  of  126v2  inches  for  each  rev'olution,  and  of  one  mile  for 
500  revolutions.  The  accuracy  of  this  theory  was  verified  by  experiments  made  in 
I860  (to  be  described  immediately)-  The  horizontal  arms  are  connected  with  a 
vertical  spindle,  upon  which  is  an  endless  screw,  working  in  a  toothed  wheel  connected 
with  a  train  of  wliecls,  furnished  with  indices  capable  of  registering  one  mile  and 
decimal  multiples  of  a  mile  up  to  1,000  miles.  The  instrument  is  read  every  day 
at  22"^. 

In  the  year  1860,  on  July  3,  4,  and  13,  experiments  were  made  in  Greenwich  Park 
to  ascertain  t!ie  correctness  of  the  theory  of  Robinson's  anemometer ;  the  point  to  be 
verified  being  that  the  scale  of  the  instrument,  founded  on  the  supposition  that  the 
horizontal  motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of 
the  cups,  is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance  from 
the  vertical  spindle  of  the  post  to  the  vertical  axi-s  of  the  anemometer  was  17"'  S'"-?- 
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The  reading  of  the  dial  was  taken,  and  then  the  arm  was  made  to  revolve  in  the 
horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of  revolutions, 
and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000  revolutions  were 
made  in  the  direction  N.E.S.W.N.,  and  1,000  revolutions  in  the  direction  N.W.  S.E.N. 
In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in  others  there  was  a  little 
wind ;  the  result  was, 

For  a  movement  of  the  instrument  through  one  mile, 

Beam  i-evolviiie;  N.E.S.W.  (opposite  to  the  direction  of  rotation  of  tlici  1    ,    ,  .  •  j.      j 

•^  ^  ^  ^  >   1  •  1 0  was  i-egistered 

Anemometer-cups) ■' 

Beam  revolving  N.W.S.E.  (in  the  same  direction  as  the  Anemometer- 1   ,,  ot  •  ^      j 

.  >=  ^  !■  0  •  97  was  registered. 

The  results  from  rapid  revolutions  and  from  slow  revolutions  were  sensibly  the 
same. 

This  may  be  considered  as  confirming  in  a  very  high  degree  the  accuracy  of  the 
theory. 

§  13.  Rai7i  Gauges. 

The  rain-aause  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  increases,  until  0-24  of  an  inch  is  collected 
in  the  receiver  ;  it  then  discharges  itself  by  means  of  the  following  modification  of  the 
syphon.  A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
position,  with  its  end  projecting  below  the  bottom.  Over  the  top  of  this  tube  a  larger 
tube,  closed  at  the  top,  is  placed  loosely.  The  smaller  tube  thus  forms  the  longer 
leg,  and  the  larger  tube  the  shorter  leg  of  a  syphon.  The  water,  having  risen  to  the 
top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost  portion  of  a 
tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the  bucket  falls  over, 
throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe  ;  the  water  com- 
pletely fills  the  bore  of  the  pipe ;  its  descent  causes  an  imperfect  vacuum  in  the  globe, 
sufficient  to  cause  a  draught  in  the  longer  leg  of  the  syphon,  and  the  whole  contents 
run  off.  After  leaving  the  globe,  the  water  is  received  in  a  pipe  attached  to  the 
building,  which  carries  it  away.  The  springs  then  shorten  and  raise  the  receiver. 
The  ascent  and  descent  of  the  water-vessel  move  a  radius-bar  which  carries  a  pencil ; 
and  this  pencil  makes  a  trace  upon  the  paper  carried  by  the  sliding-board  of  the  self- 
registering  anemometer. 

The  scale  of  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself,  then  vreighing  the  water,  and  thus  ascertaining  its  bulk,  and 
dividing  this  bulk  by  the  area  of  the  surface  of  the  rain  receiver. 

c  2 
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A  second  gauge,  with  an  area  77  square  inches  nearly,  is  placed  close  to  the  pre- 
ceding, the  receiving  surface  of  both  being  on  the  same  horizontal  plane. 

A  third  gauge  is  placed  on  the  roof  of  the  Octagon  room,  at  38  feet  4-g  inches 
above  the  ground,  and  193  feet  '2h  inches  above  the  mean  level  of  the  sea.  It  is  a 
simple  cylinder  gauge,  8  inches  in  diameter  and  about  50];  inches  in  area.  The  height 
of  the  cylinder  is  l'3h  inches  ;  at  the  depth  of  1  inch  from  the  top  within  the  cylinder 
is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height ;  with  the  point 
of  this  funnel  is  connected  a  tube,  |-  of  an  inch  in  diameter,  and  1^  inch  in  length  ; 
£  of  an  inch  of  this  tube  is  slightl}'  curved,  and  the  remaining  ^  of  an  inch  is  bent 
upwards,  terminating  in  an  aperture  of  ^  of  an  inch.  By  this  arrangement,  the  last 
few  drops  of  water  remain  in  the  bent  part  of  the  tube,  and  the  water  is  some  days 
evaporating.  The  upper  part  of  the  funnel  or  bore  of  the  cone  is  connected  with  a 
brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is  connected  with  a  circular 
piece  6  inches  in  depth,  which  passes  outside  the  cylinder,  and  rests  in  a  water  joint, 
attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  top  of  the  Library  ;  it  is  a  funnel,  whose  diameter 
is  6  inches  ;  its  exposed  area  is  28j  inches  nearly.  The  water  passes  into  a  cylinder, 
from  which  it  is  poured  into  a  circular  vessel,  the  diameter  of  which  is  3^  inches ;  and 
therefore  3'4  inches  of  this  corresponds  to  1  inch  of  rain.  The  receiving  surface 
of  the  gauge  is  22  feet  4  inches  above  the  ground,  and  177  feet  2  inches  above  the 
mean  level  of  the  sea. 

A  fifth  gauge  is  planted  on  theroof  of  the  Photographic  Thermometer  stand,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  thii'd  gauge. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Croslcy's  construction,  made  by 
Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  water  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver  ter- 
minates immediately  above  the  axis.  Thus  that  part  of  the  concavitj-  which  is  highest 
is  always  in  the  position  for  receiving  water  from  the  pipe.  When  a  certain  quantity 
of  water  has  fallen  into  it,  it  preponderates,  and,  falling,  discharges  its  water  into  a 
cistern  below  ;  then  the  other  part  of  the  concavity  receives  the  rain,  and  after  a  time 
preponderates.  Thus  the  bucket  is  kept  in  a  state  of  vibration.  To  its  axis  is 
attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a  process  exactly 
the  reverse  of  that  of  a  clock-escapemcnt.  This  wheel  communicates  motion  to  a  train 
of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate ;  and  thus  inches,  tenths,  and 
hundredths  are  registered.  .Sometimes,  when  the  escapement  has  obviously  failed,  the 
water  which  has  descended  to  the  lower  cistern  has  again  been  passed  through  the 
gauge,  in  order  to  enable  an  assistant  to  observe  the  indication  of  the  dial-plates  with- 
out fear  of  an  imperfection  in  the  machinery  escaping  notice.     The  gauge  is  placed 
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on  the  ground,  21  feet  Soutli  of  the  Magnetic  Observatory,  and  156  feet  6  inches 
above  the  mean  level  of  the  sea. 

The  seventh  and  eighth  gauges  arc  placed  near  together,  about  16  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  mean  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
cylinders  are  sunk  about  8  inches  in  the  ground. 

All  these  gauges,  except  No.  7,  are  read  at  22^'  daily ;  in  addition,  Crosley's  gauge 
and  No.  8  are  read  daily  at  9''  p.ni.,  and  No.  7  at  the  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  8. 

Gauges  Nos.  1,  2,  3,  5,  8  were  made  by  Messrs.  Negretti  and  Zambra;  No.  4  by 
Troughton  ;  No.  6  by  Watkins  and  Hill ;  and  No.  7  is  an  old  gauge. 


§  14.     77^6  Actinometer. 

The  actinometer  consists  of  a  hollow  cylinder  of  glass  7  inches  in  length,  and  1*22 
inch  in  diameter,  united  at  one  end  to  a  tube  similar  to  a  thermometer  tube,  7  inches 
in  length,  which  is  terminated  at  its  upper  end  by  a  ball  1  •  1  inch  in  diameter,  the 
upper  part  of  which  is  drawn  out  to  a  point,  and  broken  off,  so  as  to  leave  the  end 
open,  merely  stopped  by  wax,  and  covered  by  a  brass  cap.  The  other  end  of  the 
cylinder  is  closed  by  a  silver  plated  cap,  cemented  on  it,  and  furnished  with  a  screw  of 
silver,  with  16  threads  to  an  inch,  passing  through  a  collar  of  waxed  leather.  The  axis 
of  this  screw  is  perforated  through  its  entire  length,  to  allow  the  stem  of  a  thermometer 
to  pass  through  it,  (the  bulb  of  which  is  nearly  central  within  the  cylinder),  for  the 
purpose  of  determining  the  temperature  of  the  inclosed  liquid.  This  liquid  is  of  a  deep 
blue  colour  (ammonio-sulphate  of  copper).  When  the  actinometer  is  used  in  observa- 
tion, the  bail  at  the  top  is  left  full  of  air,  and,  according  to  the  position  of  the  screw, 
the  liquid  mounts  into  the  first-mentioned  tube,  and  its  elevation  can  be  read  off  on  an 
attached  scale  which  is  divided  into  100  parts.  The  cylinder  is  enclosed  in  a  chamber 
which  is  blackened  on  three  sides,  and  is  covered  on  the  fourth  side  or  front  by  plate 
glass,  to  defend  the  chamber  from  currents  of  air ;  this  glass  is  removeable  at  pleasure. 
The  screw  is  used  to  diminish  or  increase  the  capacity  of  the  cylindrical  cistern,  and 
thus  to  drive  into  the  ball,  which  acts  as  a  reservoir,  all  air  out  of  the  tube,  and  then 
to  draw  back  from  the  reservoir  such  a  quantity  as  shall  leave  the  top  of  the  liquid  at 
the  zero  of  the  scale  or  elsewhere  at  pleasure,  leaving  no  bubble  of  air  in  the  cylinder, 
and  no  blebs  of  liquid  in  the  tube. 

For  using  the  instrument  a  wooden  table  is  prepared,  with  a  moveable  part,  on 
which  the  instrument  is  placed,  and  on  v,hich  it  can  very  readily  be  exposed  perpendi- 
cularly to  the  rays  of  the  Sun ;  and  where  a  screen  can  momentarily  be  placed  so  as  to 
cut  off  all  the  rays  of  the  Sun  from  the  chamber  of  the  instrument,  and  can  be  quickly 
withdrawn,  so  as  fully  to  expose  the  cylindrical  chamber  to  the  Sun's  radiation. 
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The  method  of  observation  is  as  follows  : 

The  liquid  being  adjusted  to  zero  of  the  scale  by  the  screw,  will  mount  into  the 
stem,  as  soon  as  exposed  to  the  Sun.  It  is  allowed  to  do  so  for  a  minute  or  two, 
taking  care,  by  the  use  of  the  screw,  that  it  does  not  mount  into  the  ball.  When  all  is 
ready  for  observation,  the  liquid  is  drawn  down  to  the  zero  of  the  scale,  slowly  and 
steadily,  the  thermometer  is  read  for  the  temperature  of  the  liquid,  at  the  beginning 
of  a  minute  the  scale  is  read,  and  at  the  end  of  a  minute  it  is  read  again :  the  screen 
is  placed  before  the  instrument :  at  the  following  30'  the  scale  is  read  for  the  first 
shade-observation,  and  at  one  minute  afterwards  is  again  read  for  the  second  shade- 
observation  ;  the  instrument  is  then  exposed  to  the  Sun  at  the  beginning  of  the  next 
minute,  and  read  as  before :  and  so  on  successively. 

A  delicate  blackened  bulb  thermometer  for  solar  radiation  has  also  been  frequently 
read  during  each  series  of  experiments,  for  collection  of  comparative  observation  of  the 
two  instruments. 

It  is  fovind  by  experiment  that  the  fluid  is  driven  up  the  tube  100  divisions  by  one- 
tenth  of  a  turn  of  the  screw.  One  inch  in  length  of  the  screw  including  16  threads, 
the  distance  between  two  contiguous  threads  is  therefore  0'0625  inch. 

A  fine  piece  of  silk  was  carefully  passed  round  the  bottom  of  18  threads;  its  length 
was  found  to  be  25-2  inches.  Therefore  the  circumference  of  the  screw  at  the  bottom 
of  the  thread  was  1  '4  inch  and  its  diameter  0*445  nearly.  The  depth  of  the  thread 
is  fully  0*05  inch. 

These  measures  will  give  the  means  of  converting  the  observed  readings  of  the 
liquid  in  the  slender  tube  into  actual  expressions  of  the  proportion  to  the  general  store 
of  liquid  in  the  cylindrical  chamber. 

§  15.  Electrical  Apparatus. 

The  electrical  apparatus  consists  of  two  parts,  namely,  the  Moveable  Apparatus, 
which  is  connected  with  a  pole  nearly  80  feet  high  planted  7  feet  North  and  2  feet 
East  of  the  north-east  angle  of  the  north  arm  of  the  Magnetic  Observatory  (as  extended 
in  1862) ;  and  the  Fixed  Apparatus,  which  is  mounted  in  a  projecting  window  in' the 
ante-room  of  the  Magnetic  Observatory. 

On  the  top  of  the  pole  is  fixed  a  projecting  cap,  to  which  are  fastened  the  ends  of 
two  iron  rods,  which  terminate  in  a  pit  sunk  in  the  ground,  and  are  kept  in  tension  by 
attached  weights.  These  rods  are  to  guide  the  moveable  apparatus  in  its  ascents  and 
descents.  Near  the  bottom  of  the  pole  is  fixed  a  windlass ;  the  rope  upon  which  it 
acts  passes  over  a  pulley  in  the  cap,  and  is  used  to  raise  the  moveable  apparatus,  which 
when  raised  to  the  top  is  suspended  on  a  hook. 

The  moveable  apparatus  consists  of  the  following  parts  : — ^A  plank  in  a  nearly 
vertical  position  is  attached  to  perforated  iron  bars,  which  slide  upon  the  iron  rods. 
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Ou  the  upper  part  of  this  plank  is  a  cubical  box.  The  box  incloses  a  stout  pillar 
of  glass,  having  a  conical  hollow  in  its  lower  part.  In  the  bottom  of  the  box  there 
is  a  large  hole  through  which  a  cone  of  copper  passes  into  the  conical  hollow  of  the 
glass  pillar.  In  a  space  below  the  box  a  gas-lamp  is  placed,  by  the  flame  of  which 
the  copper  cone  and  the  lower  part  of  the  glass  pillar  are  kept  in  a  state  of  warmth. 
A  copper  wire  is  fastened  round  the  glass  pillar  ;  its  end  is  carried  to  a  similar  glass 
pillar,  warmed  in  the  same  manner,  near  the  north-western  turret  of  the  Octagon  room ; 
by  this  wire,  whose  length  is  about  400  feet,  the  atmospheric  electricity  is  collected. 
To  this  wire,  near  the  box,  is  attached  another  copper  wire  O'l  inch  in  diameter,  and 
about  73  feet  long,  at  the  end  of  which  is  a  hook ;  a  loaded  brass  lever  connected 
with  the  fixed  apparatus  presses  upon  this  hook,  and  thus  keeps  the  wire  in  a  state  of 
tension,  and  at  the  same  time  establishes  the  electrical  communication  between  the 
long  horizontal  wire  and  the  fixed  apparatus. 

The  fixed  apparatus  consists  of  these  parts  : — A  glass  bar,  nearly  3  feet  long,  and 
thickest  at  its  middle,  is  supported  iu  a  horizontal  position,  its  ends  being  fixed  in  pieces 
of  wood  projecting  downwards  from  the  roof  of  the  projecting  window.  Near  to  each 
end  is  placed  a  small  gas-lamp,  whose  chiiuney  encircles  the  glass,  and  whose  heat  keeps 
the  glass  in  a  state  of  warmth  proper  for  insulation.  A  brass  collar  surrounds  the 
center  of  the  glass  bar ;  it  carries  one  brass  rod,  projecting  vertically  upwards  through 
a  hole  in  the  roof  of  the  window-recess,  to  which  rod  are  attached  a  small  umbrella 
and  the  loaded  lever  above-mentioned  ;  and  it  carries  another  rod  projecting  vertically 
downwards,  to  which  is  attached  a  horizontal  brass  tube  in  an  East  and  West  direction. 
On  the  North  and  South  sides  of  this  tube  there  project  four  horizontal  rods,  through 
the  ends  of  which  there  pass  vertical  rods,  which  can  be  fixed  by  screws  at  any  elevation  ; 
these  are  placed  in  connexion  with  the  electrometers,  which  rest  on  the  window  seat. 

The  electrometers  during  the  year  1864  consisted  of  a  Double  Gold  Leaf  Electro- 
meter of  the  ordinary  construction  ;  two  Volta's  Electrometers,  denoted  by  Nos.  1  and 
2  ;  a  Henley's  Electrometer ;  a  Ronalds'  Spark  Measurer  ;  a  Dry-pile  Apparatus  ;  and 
a  Galvanometer. 

Volta  1  and  Volta  2  are  of  the  same  construction ;  each  is  furnished  with  a  pair  of 
straws  2  Paris  inches  in  length ;  those  of  the  latter  being  much  heavier  than  those  of 
the  former  :  each  instrument  is  furnished  with  a  graduated  ivory  scale,  whose  radius  is 
2  Paris  inches,  and  it  is  graduated  into  half  Paris  lines.  In  the  original  construction 
of  these  instruments  it  was  intended  that  each  division  of  No.  2  should  correspond  to 
five  of  No.  1  :  the  actual  relation  between  them  has  not  yet  been  determined  by 
observations  at  the  Royal  Observatory.  The  straws  are  suspended  by  hooks  of  fine 
copper  wire  to  the  suspension-piece,  and  they  are  separated  by  an  interval  of  half  a 
line. 

Henley's  Electrometer  is  supported  on  the  West  end  of  the  large  horizontal  tube  by 
means  of  a  vertical  rod  fixed  in  it.     Ou  each  side  of  the  upper  part  of  this  rod  is 
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affixed  a  semicircular  plate  of  ivory,  whose  circumference  is  graduated;  at  the  centers 
of  these  ivory  plates  two  pieces  of  brass  are  fixed,  which  are  drilled  to  receive  fine 
steel  pivots,  carrying  a  brass  axis,  into  which  the  index  or  pendulum  is  inserted ;  the 
pendulum  terminates  with  a  pith  ball.  The  relation  between  the  graduations  of  this 
instrument  and  those  of  the  other  electrometers  has  not  been  determined.  This 
instrument  has  seldom  been  affected  till  Volta  2  has  risen  to  above  100  divisions 
of  its  scale. 

The  spark  measurer  consists  of  a  vertical  sliding  rod  terminated  by  a  brass  ball, 
which  ball  can  be  brought  into  contact  with  one  of  the  vertical  rods  before  referred  to, 
also  terminating  in  a  ball ;  and  it  can  be  moved  from  it  or  towards  it  by  means  of  !^ 

a  lever,  with  a  wooden  handle.  During  the  operation  of  separating  the  balls,  an  index 
runs  along  a  graduated  scale,  and  exhibits  the  distance  between  the  balls,  and  this 
distance  measures  the  length  of  the  spark. 

The  electrometers  and  the  spark  measurer  were  originally  constructed  under  the 
superintendence  of  Francis  Ronalds,  Esq.,  but  have  since  received  small  alterations. 

The  dry-pile  apparatus  was  made  by  Watkins  and  Hill ;  it  is  placed  in  connexion 
with  the  brass  bar  by  a  system  of  wires  and  brass  rods.  The  indicator,  which 
vibrates  between  the  two  poles,  is  a  small  piece  of  gold  leaf.  This  instrument  is  very 
delicate,  and  it  indicates  at  once  the  quality  of  the  electricity.  When  the  inclination 
of  the  gold  leaf  is  such  that  it  is  directed  towards  the  top  of  either  pile,  it  remains 
there  as  long  as  the  quantity  of  electricity  continues  the  same  or  becomes  greater :  the 
position  is  sometimes  expressed  in  the  notes  by  the  words  "  as  far  as  possible."  The 
angle  which  the  gold  leaf  makes  with  the  vertical  at  this  time  is  about  40°. 

The  galvanometer  was  made  by  Gourjon  of  Paris,  and  consists  of  an  astatic  needle, 
composed  of  two  large  sewing  needles,  suspended  b}^  a  split  silk  fibre,  one  of  the 
needles  of  the  pair  vibrating  within  a  ring  formed  by  2,400  coils  of  fine  copper  wire. 
The  connexions  of  the  two  portions  of  wire  forming  these  2,400  coils  are  so  arranged 
that  it  is  possible  to  use  a  single  system  of  1,200  coils  of  single  wire,  or  a  system  of 
1,200  coils  of  double  wire,  or  a  system  of  2,400  coils  of  single  wire  :  in  practice  the  last 
has  always  been  used.  A  small  ball  communicating  by  a  wire  with  one  end  of  the  coils 
is  placed  in  contact  at  pleasure  with  the  electric  conductor,  and  a  wire  leading  from 
the  other  end  of  the  coil  communicates  with  the  earth.  An  adjustible  circular  card, 
graduated  to  degrees,  is  placed  immediately  below  the  upper  needle  ;  the  numeration 
of  its  divisions  proceeds  in  both  directions  from  a  zero.  One  of  these  directions  is 
distinguished  by  the  letter  A,  and  the  other  by  the  letter  B ;  and  the  nature  of  the 
indication  represented  by  the  deflection  of  the  needle  towards  A  or  towards  B  will  be 
ascertained  from  the  following  experiment.  A  voltaic  battery  being  formed  by  means 
of  a  silver  coin  and  a  copper  coin,  having  a  piece  of  blotting  paper  moistened  with 
saliva  between  them :  when  the  copper  touches  the  small  ball,  and  the  wire  which 
usually  communicates  with  the  earth  is  made  to  touch  the  silver,  the  needle  turns 
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towards  A ;  when  the  silver  touches  the  small  ball,  aud  the  wire  is  made  to  touch  the 
copper,  the  needle  turns  towards  B. 

§  16.  Explanation  of  the  Tables  of  Meteorological  Observations. 

The  mean  daily  value  of  the  difference  between  dew-point  temperature  and  air- 
temperature  is  the  difference  between  the  two  numbers  in  the  sixth  and  seventh 
columns.  The  Greatest  and  Least  are  the  greatest  and  least  among  the  differences 
corresponding  to  the  times  of  observation  in  the  civil  day,  or  they  are  found  from  the 
absolute  maxima  and  minima,  as  determined  by  comparing  the  observations  of  the 
self-registering  wet-bulb  thermometers  with  those  of  the  self-registering  dry-bulb 
thermometers. 

The  difference  between  the  mean  temperature  for  the  day  and  the  mean  for  the 
same  day  of  the  year  on  an  average  of  forty-three  years,  is  found  by  comparison  with 
a  table  of  results  deduced  by  Mr.  Glaisher  from  forty-three  years'  observations,  made 
at  the  Royal  Observatory,  ending  1856. 

Little  explanation  of  the  results  deduced  from  Osier's  Anemometer  appears  to  be 
necessary.  It  may  be  understood  generally  that  the  greatest  pressure  occurred  in 
gusts  of  short  duration. 

Robinson's  Anemometer  is  read  off  every  day  at  22''  (10''  a.m.). 

The  register  of  rain  is  read  at  9''  p.m.  from  the  Cylinder  Rain-gauge  partly  sunk  in 
the  ground,  described  above  as  the  "  eighth."  If,  however,  there  appears  to  be  any 
doubt  as  to  the  correctness  of  the  results,  reference  is  made  to  a  Rain-gauge  of  similar 
construction  and  placed  near  to  it,  called  above  the  "  seventh." 

For  understanding  the  divisions  of  time  under  the  heads  of  Electricity  and  Weather, 
the  following  remarks  are  necessary: — The  day  is  divided  by  columns  into  two  parts 
(from  midnight  to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is 
roughly  subdivided  into  two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single 
colon  in  the  first  colunm,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the 
interval  from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to 
noon.  When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the 
twelve  hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And 
similarly  for  the  second  column. 

The  following  is  the  explanation  of  the  notation  employed  for  record  of  electrical 
observations,  it  being  premised  that  the  quality  of  the  Electricity  is  always  to  be  sup- 
posed positive  when  no  indication  of  quality  is  given  : — 

g  cur.  denotes  galvanic  currents 
m  ...       moderate 

N  ...      negative 

P  ...      positive 
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9  denotes  strong 

sp 

sparks 

V       »..      variable 

w 

weak 

1864. 
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The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  described  : 
thus,  s  s  is  very  strong ;  v  v,  very  variable. 

The  Clouds  and  Weather  are  described  generally  by  Howard's  Nomenclature  ;  the 
figure  denotes  the  proportion  of  sky  covered  by  clouds,  the  whole  sky  being  repre- 
sented by  10.     The  notation  is  as  follows  : 


a  denotes  aurora  borealis 


Cl 

cirrus 

ci-cu . . . 

cirro-cumulus 

ci-s     ... 

cirro-stratus 

cu 

cumulus 

cu-s  ... 

cumulo-stratus 

d        ... 

dew 

h-d    ... 

heavy  dew 

f 

fig 

sl-f     ... 

slight/og 

th-f  ... 

thick  fog 

fr       ... 

frost 

glm    ... 

gloom 

gt-glm.. 

great  gloom 

h-fr    ... 

hoarfrost 

h 

haze 

hi       ... 

hail 

so-ha . . . 

solar  halo 

1 

lightning 

li-cl    ... 

light  clouds 

lu-co  ... 

lunar  corona 

lu-ha  . . . 

lunar  halo 

m 

meteor 

ms     ... 

meteors 

n 

nimbus 

r 

rain 

th-r    ... 

thin  rain 

oc-r   . . . 

occasional  rain 

fr-r    ... 

frozen  rain 

h-r     ... 

heavy  rain 

shs-r  ... 

showers  of  rain 

c-r     denotes  continued  rain 


c-h-r 

..     continued  heavy  rain 

m-r 

...     misty  rain 

fr-m-r 

. .    frequent  misty  rain 

sl-r 

. .     slight  rain 

h-shs 

. .     heavy  shoivers 

fr-shs 

..    frequent  showers 

fr-h-shs 

..     frequent  heavy  showers 

li-shs 

. .     light  showers 

oc-shs     . 

. .     occasional  showers 

oc-h-shs 

. .     occasional  heavy  showers 

sq 

..     squall 

sqs 

. .     squalls 

fr-sqs 

..    frequent  squalls 

h-sqs 

..     heavy  squalls 

fr-h-sqs  . 

. .    frequent  heavy  squalls 

sc 

. .     scud 

li-sc 

light  scud 

si 

, . .     sleet 

sn 

...     snoio 

oc-sn 

occasional  snow 

sl-sn 

..     slight  snow 

s 

. .     stratus 

t 

. .     thunder 

t-s 

..     thunder  storm 

th-cl 

..     thin  clouds 

V 

. .     variable 

vv 

. .     very  variable 

w 

..     wind 

st-w 

..     strong  wind 

The  foot-notes  show  the  means  and  extremes  of  readings,  and  their  departure  in 
each  month  from  average  values,  as  found  from  the  preceding  Twenty-three  Years 
Observations ;  those  relating  to  Humidity  have  been  calculated  from  the  Third 
Edition  of  Glaisher's  Hygrometrical  Tables. 


Meteorological  Notation;  General  Photography,  wa^U 

§  17-  Details  of  the  Chemical  Operations  for  the  Photographic  Records. 

Mr.  Glaisher  has  drawn  up  the  following  account  of  the  Chemical  Processes 
employed  in  the  Photographic  Operations  for  the  self-registration  of  the  Magnetical 
and  Meteorological  Indications. 

Chemical  Preparation  and  Treatment  of  the  Photographic  Paper  for  Primaries. 

The  paper  used  is  similar  to  that  made  by  Whatman ;  it  is  made  by  his  successor 
Hollingsworth  ;  it  is  strong  and  of  even  texture,  and  is  prepared  expressly  for  Photo- 
graphic purposes. 

First  Operation. — Preliminarij  Preparation  of  the  Paper. 

The  chemical  solutions  used  in  this  process  are  the  following : — 
(1.)  Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  iodising  solution.  The  mixture  will  keep  through  any  length  of  time.  Imme- 
diately before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufficient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.     Upon  the 

paper,  a  sufficient  quantity  (about  50  minims,  or  -{'^  of  an  ounce  troy)  of  the 

iodising  solution   is  applied,  by  pouring  it  upon  the  paper  in  front  of  a  glass 

rod,  which  is  then  moved  to  and  fro  till  the  whole  surface  is  uniformly  wetted 

by  the  solution.     Or,  the  solution  may  be  evenly  distributed  by  means  of  a 

camel's  hair  brush. 

The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 

minutes,  and  is  then  hung  up  to  dry  in  the  air  ;  when  dry,  it  is  placed  in  a  drawer, 

and  may  be  kept  through  any  length  of  time. 

Second  Operation. — Rendering-  the  Paper  sensitive  to  the  Action  q/' Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  50  grains  of  crystallized 
Nitrate  of  Silver  in  one  ounce  of  distilled  water.  In  hot  weather  a  few  drops  of 
Acetic  Acid  are  added. 
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Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  as  before  upon  a  board  somewhat  smaller  than  itself,  and 
(by  means  of  a  glass  rod,  as  before,)  its  surface  is  wetted  with  60  minims  of 
the  nitrate  of  silver  solution.      It  is  allowed  to  remain  a  short  time  in  a 
horizontal  position,  and,  if  any  part  of  the  paper  still  shines  from  the  presence 
of  a  part  of  the  solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is 
taken  off  by  the  application  of  blotting  paper. 
The  paper,  still  damp,  is  immediately  placed  upon  the  interior  glass  cylinder,  and 
is  covered  by  the  exterior  glass  cylinder,  and  the  united  cylinders  are  mounted  upon 
the  revolving  apparatus,  to  receive  the  spot  of  light  formed  by  the  mirror,  which  is 
carried  by  the  magnet ;  or  to  receive  the  line  of  light  passing  through  the  thermo- 
meter tube. 

Third  Operation. — Development  of  the  Photographic  Trace. 

When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  added,  (in  hot  weather  this  solution  is  used  at  the  temperature  of  the  air, 
in  cold  weather  it  is  heated  to  the  temperature  of  70°  or  80°,  or  even  higher  if  the 
weather  is  very  cold,)  is  spread  over  the  paper  by  means  of  a  glass  rod,  and  this  action 
is  continued  until  the  trace  is  fully  developed.  When  the  trace  is  well  developed,  the 
paper  is  placed  in  a  vessel  with  water,  and  repeatedly  washed  with  several  waters ; 
a  brush  being  passed  lightly  over  both  sides  of  the  paper  to  remove  any  crystalline 
deposit. 

Fourth  Operation. — Fixing  the  Photographic  Trace. 

The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dissolving- 
four  or  five  ounces  of  the  Hyposulphite  in  a  pint  of  water ;  it  is  plunged  completely 
in  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the  yellow  tint  of  the 
Iodide  of  Silver  is  removed.  After  this  the  sheet  is  washed  repeatedly  with  water, 
allowed  to  remain  immersed  in  water  for  24  hours,  and  afterwards  placed  within  folds 
of  cotton  cloths  till  nearly  dry.  Finally  it  is  placed  between  sheets  of  blotting-paper, 
and  is  pressed. 

Chemical   Preparation    and   Treatment   of   the   Photographic   Paper   for 

Secondaries. 

The  paper  used  is  made  by  Rive  ;  it  is  a  strong  wove  paper  of  tolerably  even  texture, 
thin,  but  able  to  bear  a  great  deal  of  wear. 

First  Operation. — Preliminary  Preparation  of  the  Paper. 

The  chemical  solution  required  for  this  purpose  is  as  follows : — 

Two  grains  of  Chloride  of  Ammonium  are  dissolved  in  one  ounce  of  distilled  water. 


Secondary  Photograph  st.  a-xix 

A  sufficient  quantity  of  this  solution  is  placed  in  a  flat-bottomed  porcelain  dish,  and 
sheets  of  paper,  one  by  one,  are  plunged  within  it  ;  care  being  taken  that  no  air 
bubbles  remain  between  the  paper  and  the  solution  ;  this  may  be  prevented  by  slight 
pressure  over  the  sheet  by  means  of  a  bent  glass  rod.  When  a  few  sheets  are  thus 
immersed,  they  are  turned  over,  and  are  taken  out  and  hung  to  dry.  Any  number 
of  sheets  may  thus  be  prepared. 

An  equally  good  result  is  obtained,  by  spreading  over  one  side  by  means  of  a  glass 
rod,  as  in  the  preparation  of  the  Primaries,  a  solution  of  Chloride  of  Ammonium  made 
by  dissolving  five  grains  in  one  ounce  of  distilled  water. 

lSeco)id  Operation. — Rendcrhig  the  Paper  sensitive  to  the  Action  of  Light, 
The  solution  required  for  this  purpose  is  as  follows  :  — 

To  a  filtered  solution  of  Nitrate  of  Siher,  (made  by  dissolving  50  grains  of 
Crystallized  Nitrate  of  Silver  in  one  ounce  of  distilled  water.)  some  stronc 
solution  of  Ammonia  is  added ;  the  whole  becomes  at  first  of  a  dark  brown 
colour,  but  when  a  sufficient  quantity  of  Ammonia  is  added  the  solution 
becomes  perfectly  clear  ;  a  few  crystals  of  Nitrate  of  Silver  are  then  added 
till  the  solution  is  a  little  dull,  forming  "  Ammoniacal  Nitrate  of  Silver^" 
it  is  then  ready  for  use. 
The  following  operation  is  performed  in  a  room  illuminated  by  yellow  light  : — 
By  means  of  a  glass  rod  this  solution  is  spread  over  the  paper,  whilst  pinned  on 
a  board  ;  the  paper  is  dried  before  a  fire,  and  is  then  in  a  fit  state  to  be  used 
for  producing  a  Secondar}'. 

Third  Operation. — Forrndtion  of  the  Photogruphir  Copy. 

A  sheet  of  the  paper  so  prepared  is  placed  in  a  printing  frame  with  its  prepared 
side  upwards,  upon  a  bed  of  blotting  paper  resting  upon  a  sheet  of  plate-glass  ;  the 
Primarj^  is  then  placed  on  the  paper  with  its  own  face  downwards  ;  and  as  it  is 
necessary,  for  obtaining  a  correct  copy  of  the  Primary,  that  it  should  be  in  close 
contact  with  the  prepared  surface,  a  second  sheet  of  plate-glass  is  placed  over  it, 
and  the  two  are  pressed  together  b}'  clamps  and  screws.  The  whole  is  then  exposed 
to  the  light  (the  Primary  to  be  copied  being  above  the  paper  on  which  the  copy  is 
to  be  made).  The  time  required  to  produce  a  copy  depends,  in  a  great  measure, 
upon  the  thickness  of  the  paper  on  which  the  Primary  is  made,  and  on  the  actinic 
quality  of  the  light ;  a  period  of  five  minutes  in  a  bright  sunshine,  or  one  hour  in  clear 
daylight,  is  generally  sufficient. 

Fourth  Operation. — Fixing  the  Photographic  Secondar i/. 

"When  an  impression  has  been  thus  obtained,  it  is  necessary  tliat  the  undecomposed 
Salts  of  Silver  remaining  in  the  paper  be  removed. 
GuEESwicn  Magnetic.vi,  and  METEonoLOGiCii.  Obseuv.a^tio-v.-;,  1864.  g 
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For  this  purpose  the  Secondary  is  at  once  plunged  into  water  and  well  washed  on 
both  sides,  passing  a  camel's  hair  brush  over  every  part  of  it ;  it  is  then  plunged  into 
a  solution  of  Hyposulphite  of  Soda  (made  by  dissolving  two  or  three  ounces  of  the 
Hyposulphite  in  a  pint  of  water),  and  is  left  through  a  period  varying  from  half  an 
hour  to  an  hour.  It  is  then  removed,  and  washed  in  plain  water  several  times  ;  and 
running  water  is  allowed  to  pass  over  it  for  twenty-four  hours. 

The  sheets  are  then  placed  within  the  folds  of  drying  cloths,  till  nearly  dry,  and 
finally  between  sheets  of  blotting  paper. 

The  process  of  obtaining  a  Tertiary  from  a  Secondary  is  in  every  respect  the  same 
as  that  of  obtaining  a  Secondary  from  a  Primary. 

§  18.  Personal  Eslahlitihment. 

The  personal  establishment  during  the  3'ear  1864  has  consisted  of  James  Glaisher, 
Esq.,  F.R.S.,  Superintendent  of  the  Magnetical  and  Meteorological  Department,  and 
Mr.  William  Carpenter  Nash,  Assistant. 

Three  or  four  computers  have  usually  been  attached  to  the  Department. 
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OF 
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1804. 


Greenwich  Observatioks,  1864, 


(iii) 


Observations  of  the  Magnetic  Dip, 


Magnetic  Dip,  obser 

ved  at  the  Kotal  Obseevatory,  Greenwich,  chiefly  with  Airy's  Dip  Apparatus,  in  the  Year  1 864. 

Day  and 

Length 

Day  and 

Length 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

1864. 

Needle. 

1864. 

Needle. 

d      h 

0      /     // 

d      h 

0         /       /; 

January     22.    0 

C4 

6  inches 

(68.    0.  12) 

N 

July            29.    2 

C4 

6  inches 

(68.    2.55) 

N 

22.    2 

D4 

3      „ 

(68.    I.    6) 

N 

3o.    2 

D4 

3      „ 

(68.    5.21) 

N 

27.    2 

C4 

6      „ 

(67.59.  14) 

N 

27.  23 

B4 

9      '. 

(67.49.    3) 

N 

August      10.    2 

C4 

6      „ 

(67.58.20) 

N 

28.    2 

D4 

3      ,, 

(68.    2.49) 

N 

II.    2 

D2 

3      „ 

68.  14.  41 

N 

26.    I 

Di 

3      „ 

68.  17.  21 

N 

February     8.    2 

Di 

3      „ 

63.    0.34 

N 

So.    2 

D4 

3      „ 

(68.    3.3i) 

N 

16.    2 
16.23 

D4 

T>2 

3      „ 
3      „ 

(68.    2.42) 
68.    4.28 

N 

September  8.    2 
i3.    0 

C4 
C  I 

6     „ 
6      „ 

(67.5g.21) 
68.    7.56 

(68.    2.25) 
68.    6.21 

N 

N 

17.    0 
17.    2 

D3 

C4 

3      „ 
6      „ 

68.  2q.    7 
(68.    0.57) 

N 
N 

14.    2 
20.  23 

D4 

C2 

3      „ 
6      „ 

N 

N 

18.    0 

C  I 

6      „ 

68.  11.37 

N 

21.    I 

C4 

6     „ 

(68.    I.  41) 

N 

22.  23 

B4 

9      ,. 

(67- 49-    9) 

N 

March        11.    2 

C4 

6     „ 

(68.    1.27) 

N 

23.      I 

D2 

3      „ 

68.    2.    0 

N 

16.    0 

C3 

6     „ 

68.  16.43 

N 

2g.    2 

D4 

3      „ 

(68.    5.    0) 

N 

17.    0 

C2 

6     „ 

68.    5.37 

N 

17.    2 

Ci 

6      „ 

68.  10.34 

N 

October       7.    0 

B4 

9      » 

(67.  43.  59) 

N 

3o.    0 

C4 

6     „ 

(67.  5q.  3o) 

N 

8.    1 

C4 

6      „ 

(67.59.28) 

N 

3o.  23 

C2 

6     „ 

68.    5.  1 1 

N 

17.    0 

B2 

9      >. 

68.    5.    4 

N 

3i.    0 

B4 

9     '. 

(67.49.21) 

N 

19.    0 

B3 

9     » 

68.  12.48 

N 

3i.    2 

D4 

3      „ 

(68.    6.  14) 

N 

20.  23 

C4 

6      „ 

(68.    2.37) 

N 

21.    I 

B4 

9     V 

(67.47.  i3) 

If 

April            8.    2 

C4 

6     „ 

(68.    2.26) 

N 

3i.    2 

Bi 

9     == 

68.    0.  26 

N 

II.    2 

23.      I 

23.    2 

27.    0 
3o.    I 

D4 
D4 

C4 
B4 
Ci 

3      „ 

6     „ 

9      .' 
6      ,. 

(67.58.53) 
(68.    2.36) 
(67.  5g.  33) 
(67.  45.  24) 
68.    7.44 

N 
N 
N 
N 
N 

November   8.    0 
10.    0 
10.    I 
10.    I 
10.    I 

C4 
D2 

43,  A  I 
45,  A  I 

44,  A  I 

6     „ 
3     „ 
3i   „ 

(68.    3.  10) 

67.  5q.  42 

68.  5.    0 
68.    4.  41 
68.    6.28 

N 
N 
G 
G 
B  S 

10.    2 

44,  A  I 

3|    „ 

68.    5.43 

G 

May             5.  22 

B  I 

9     >' 

68.    6.  5o 

N 

10.    2 

43,  A  I 

3^    J) 

68.    3.  20 

B  S 

6.    0 

B2 

9      .' 

68.    g.  40 

N 

10.    2 

D2 

3      „ 

68.    0.  32 

W 

10.    I 

D2 

3            !. 

67.51.    2 

N 

10.  23 

44,  A  2 

3*    „ 

68.    5.47 

G 

12.    0 

Di 

■3      ^> 

68.    5.    0 

N 

10.  23 

43,  A  2 

3i    „ 

68.    4.  07 

N 

12.    2 

D4 

3      ., 

(67.59.  21) 

N 

II.  0 

43,  A  2 

^  „ 

68.    4.  26 

G 

17.    0 

Ci 

6      „ 

68.  10.  36 

N 

1 1.    0 

44,  A  2 

H  „ 

68.    6.  58 

N 

17.    2 

C4 

6      „ 

(67.59.35) 

N 

18.23 

Ci 

6      „ 

68.    3.39 

N 

18.    I 

C2 

6      „ 

67.  5g.  34 

N 

21.      0 

B4 

9      » 

(67.51.  23) 

N 

19.    0 

B4 

9      >. 

(67.45.52) 

N 

23.      I 

D2 

3     „ 

68.    6.  12 

N 

19.    2 

D3 

3      „ 

68.  10.  26 

N 

24.  23 

Bi 

9      » 

68.    2.37 

N 

25.     0 

B2 

9      " 

68.    3.    2 

N 

June           11.    0 

C4 

6      „ 

(68.    4.44) 

N 

25.      I 

Ci 

6     „ 

68.    2.32 

N 

14.    2 

D4 

3      ,. 

(68.    6.  20) 

N 

25.     2 

C2 

6      „ 

68.    5.  40 

N 

24.    0 

Di 

3      „ 

68.  17.  23 

N 

25.      2 

D2 

1 

•3     „ 

68.    2.  40 

N 

27.  22 

Ci 

6     „ 

68.  12.58 

N 

26.      I 

Di 

3      „ 

67.  5q.  26 

N 

28.    I 

D2 

5      ,, 

68.    4.  16 

N 

26.     2 

D4 

3      „ 

(68.    3.56) 

N 

29.    0 

C2 

6      „ 

67.  57.  22 

N 

December    6.    i 

C4 

6      „ 

(68.    0.45) 

N 

July             6.  23 

B  I 

9      ., 

68.    4.  20 

N 

6.    2 

Bi 

9     » 

68.    2.    5 

N 

7-    I 

D4 

3      „ 

(68.    0.59) 

N 

8.    2 

Ci 

6      „ 

68.    4.  25 

N 

12.  23 

C4 

6      „ 

(67.59.43) 

N 

22.    0 

B  I 

9     " 

67.58.57 

N 

i3.    I 

B3 

9      '» 

68.  12.    8 

N 

22.    I 

B2 

9      " 

68.    4.    4 

N 

l3.  23 

B4 

9      )' 

(67.47.    4) 

N 

3o.    I 

Ci 

6      „ 

68.    i.5g 

N 

14.  22 

B2 

9      >. 

68.    4.  54 

N 

3o.    2 

C2 

6      „ 

68.    3.  44 

N 

28.  23 

D2 

3      „ 

68.    2.  i5 

N 

3o.    3 

Di 

3      „ 

67.  5o.    5 

N 

The  observatio 

IS  of  Magne 

tic  Dip  with  Airj 

's  instrument,  disfin 

gui-shed  by  the  initial  N,  have  been  made  throu 

jhout  the  year  by 

Mr.  W.  C.  Nash. 

One 

observation  0 

n  Novembe 

r  10,  with  the  inil 

ial  W,  was  made  by 

Mr.  Whipple  of  the  Kew  Observatory. 

On  November 

0  and  11,0 

bservations  were 

made  with  two  Kew 

Dip-Circles  marked  43  and  44,  by  Mr.  Glaishei 

,  and  Mr.  Balfour 

Stewart,  Director  of 

■the 

Kew  Observ: 

itory.     The 

ie  observations  are 

distinguished  by  th 

e  initials  G  and  BS. 

The  agate  edge 

s  of  Airy's 

instrument  were  r 

e-ground  by  Mr.  Sin 

ims,  between  November  11  and  November  18. 
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(iii) 


Monthly  Means  of  Magnetic  Dips,  observed  at  the  Royal  Observatory,  Greenwich,  in  the  Yeai-  1864. 


Month, 
1864. 


Amy's  Dip  Apparatds. 


B  I, 
Q-ineh 
Needle. 


Number 

of 
Obser- 
vations. 


B  2, 
9-iuch 
Needle. 


Number 

of 
Obser- 
vations. 


9-inch 

Needle, 
loaded. 


Number 

of 
Obser- 
vations. 


B4, 
g-inch 

Needle, 
flat. 


Number 

of 
Obser- 
vations. 


Ci, 

6-inch 
Needle. 

Number 

of 
Obser- 
vations. 

0       /      // 

68.  11.37 
68.  10.34 
68.    7.44 
68.  10.36 
68.  12.58 

68.  '7.' 56 

1 

68.'   3."   6 
68.    3.  12 

2 
2 

(68.    7-    4) 

Sum 
10 

C2, 

6-inch 
Needle. 


Number 

of 
Obser- 
vations. 


January. . 
February. 
jNIarcli  .  .  . 
April  .  .  .  . 

JMay 

June  . . . . 

July 

August  .  . 
September 
October  . . 
November 
December 


Means . 


0 

/           41 

68 

6.  5o 

68 

4.20 

68. 
68. 
68. 

0.  26 
2.37 
0.  3i 

9.40 
4.54 

■5.'   4 

3.  2 

4.  4 


68 


68 


2.48 


(68.    2.  i3) 


Sum 
6 


(68.    5.    2) 


Sum 
3 


(67 

(67 
(67 
(67 

(67 

(67 
(67 
(67 


49.    3) 


49- 
45. 
45. 

47- 

49. 
45. 
5i. 


2.) 

24) 
52) 

4) 

9) 
36) 

23) 


(67.47.41) 


Sum 
9 


5.  24 

59.  34 
57.  22 


6.  21 

5.  40 
3.44 


(68.    2.37) 


Sum 
7 


Month, 
1864. 


Aikt's  Dip  Appakatus. 


C3. 
6-inch 

Needle, 
loaded. 


Number 

of 
Obser- 
vations. 


C4, 
6-inch 
Needle, 

flat. 


Number 

of 
Obser- 
vations. 


D  I, 

3-inch 
Needle. 


Number 

of 
Obser- 
vations. 


D  2, 

3-inch 

Needle. 


Number 

of 
Obser- 
vations. 


D  3- 

3 -inch 
Needle, 
loaded. 


Number 

of 
Obser- 
vations. 


D4. 

3-inch 

Needle,  flat. 


Number 

of 
Obser- 
vations. 


January.  . 
February . , 
March  .  .  . 
April  .... 

May 

June   .... 

July 

August  .  . 
September 
October  . . 
November 
December 


Means . 


68 


(67.  59.  43) 
(68.  0.57) 
(68.  0.28) 
(68.  1.  o) 
(67.  59.  35) 
(68.  4.44) 
(68.  I.  19) 
(67.  58.  20) 
(68.  o.3i) 
(68.  I.  3) 
(68.  3.  10) 
(68.    o.  45) 


68 


o.  34 

'5.    o 
17.  23 

17.  2  1 


59.  26 

5o.    5 


0 

/ 

11 

68 

4- 

28 

67 

5i. 

2 

68 

4- 

16 

68 

2. 

i5 

68 

14. 

41 

68 

2. 

0 

68 

2. 

16 

Q  I  4i 


68 


68 


29 


(68.    0.52) 


Sum 
18 


(68.    4.35) 


Sum 
6 


(68.    2.  29) 


Sum 
10 


(68.  1.58) 

(68.  2.42) 

(68.  6.  14) 

(68.  0.44) 
{6j.  59.  21) 

'68.  6.  20) 

68.  3.  10) 

(68.  3.3i) 

(68.  3.43) 

(68! '  3!  56) 


(68.    2.38) 


Sum 
•4 


Month, 
1864. 


Kew  Dip  Circle,  No.  43. 


A  1, 

3A-inch  Needle. 


Number  of 
Observations. 


January. . 
Fobruaiy . 
March  .  . . 

April 

May 

June  .  .  .  . 

July 

August  . . 
September 
October  . . 
November 
December 


Means . 


68 


20 


A  2, 
3j-inch  Needle. 


Number  of 
Observations. 


O  t         II 


68.    4.  32 


Kew  Dip  Circle,  No.  44. 


A  I, 

3i-inch  Needle. 


Number  of 
Observations. 


68. 


6.    6 


A   2, 

3i-inch  Needle. 


O  /         II 


68 


6.23 


Number  of 
Observations. 


For  this  table  the  monthly  means  have  been  formed  without  reference  to  the  hour  at  which  the  observation  was  made  on  each  day,  as  in  preceding  years  no 

certain  difference  was  found  between  observations  taken  at  21''  and  at  3''. 
In  combining  the  montlily  results,  to  form  the  annual  means,  weij,'lits  have  been  given  proportional  to  llie  number  of  observations. 
Tlie  means  in  brackets  have  been  found  by  applying  to  tlic  mean  of  the  observed  results  a  correction  deduced  by  taking  the  difference  between  the  mean 

result  for  the  same  months  and  that  of  the  whole  year,  given  by  C  4. 
_  _  _____  — ,        — ~- 


(iv) 


Yearly  Means  of  Magnetic  Dips. 


Yeaely  Meaijs  of  Magnetic  Dips  for  each  of  the  Needles,  and  General  Meaj<  for  the  Year  1864. 


Lengths  of  the 
several 

Sets  of  Needles. 


Needles. 


Number  of 

Observations 

with  each 

Needle. 


Yearly  Means  uncorrected. 


Slean  Yearly 
Dip  from 

Observations 

■with  each 

Needle. 


Mean  Yearly 

Dip  from 

each  Set  of 

Needles, 

excluding  the 

flat  Needles. 


Mean  Yearly 

Dip  from 
all  the  Sets  of 

Needles, 
exchiding  the 
flat  Needles. 


Yearly  Means  reduced  to  the  middle  of 
the  Year. 


Adopted  mean 

Yearly  Dip 

for  each 

Needle. 


Mean  Yearly 

Dip  from 

each  Set  of 

Needles, 

excluding  the 

flat  Needles. 


Mean  Yearly 
Dip  from 

all  the  Sets  of 
Needles, 

excluding  the 

flat  Needles. 


r 


g-inch  Needles  . . . .  <^ 


I 


6-inch  Needle 


3-inch  Needles  .  . 


■  A 


B  I 

B2 

B4 

C  I 
C  2 

C4 

D  I 
D2 
D  + 


6 
10 
H 


68.  2.02 

68.  5.2  1 

(67.47.06) 

68.  7.24 

68.  3.2  1 

(68.  0.52) 

68.  4-58 

68.  2.47 

(68.  2.  57) 


o  I         I! 


68-    3.  49 


68.    5.  44 


68.    3.36 


O  f         It 


;>68.    4.  23 


o  t       n 

68.  2.  i3 

68.  5.    2 

(67.47.41) 

68.  7.    4 

68.  2.57 

(68.  0.52) 

68.  4.  35 

68.  2.  29 

(68.  2.58) 


68.    3,.  Si 


68.    5.    o 


J>68.    4.    3 


68. 


The  observations  with  the  loaded  needles  B  3,  C  ?,.  and  D  3,  have  been  too  few  in  number  for  the  formation  of  yearly  means  for  those  needles. 
The  results  for  the  flat  needles  B^,  C^,  1)^,  "though  perfectly  consistent  among  themselves,  are  aflectt'd  by  constant  errors,  diffareat  for  the  diflerent 
needles,  which  diminish  the  apparent  dip,  as  is  explained  in  the  Introduction. 


KOYAL  OBSERVATORY,   GREENWICH. 


OBSERVATIONS 


OP 


DEFLEXION    OF    A    MAGNET 


FOE 


ABSOLUTE    MEASURE 


OF 


HORIZONTAL     FORCE. 


1864. 


(vi)       Observations  of  Deflexion  of  a  Magnet  and  Computations  of  Absolute  Measure  op  Horizontal  Force, 


Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force,  made  with  the  Kew 

Unifilar  Instrument. 

Month  and  Day, 
1864. 

Distances 

of 
Centers 

of 
Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

t 

m 

0 

January               29 

ft. 

I  -o 
1  -3 

0 
48-1 

0       t       If 

14.  40.  55 
6.  37.  53 

S 

4-959 
4  -960 

100 
100 

0 

49 '0 
54  -o 

N 

February                2 

I  "O 

I  -3 

46-1 

14.41.39 
6.38.32 

4'9-f9 
4  -960 

100 
100 

49-8 
49-5 

N 

February               9 

I  -0 
I  -3 

3i  -9 

14.43.    3 
6.  39.    3 

4-958 
4-953 

100 
100 

33-6 
35-8 

N 

March                   29 

I   'O 

'.i-3 

48-8 

14.39.  14 
6.37.    8 

4-954 
4 '959 

100 
100 

5o  -2 
53-9 

N 

April                     1 3 

I  -o 
1  -3 

58-2 

14.  35.  46 
6.35.28 

4-970 
4-971 

100 
100 

58-3 
617 

N 

April                    26 

I  -0 
I  -3 

58-2 

14.  36.  45 
6.  36.  10 

4-963 
4"97o 

100 
100 

59-3 
61  -5 

N 

May                      10 

I   'O 

I  -3 

597 

14.39.    0 
6.37.    5 

4-955 
4-970 

100 
100 

60  -5 
62  -6 

N 

June                      9 

I  -o 
I  -3 

69-8 

14.41.54 
6.  36.  43 

4-983 
4-983 

100 
100 

73-8 
72  -o 

N 

June                     21 

1  "O 

I  -3 

677 

14.  3o.  45 
6.  33.  14 

4-981 
4-975 

100 
100 

69  -1 

69  -0 

N 

July                       6 

1  -o 
I  -3 

64-8 

14.30.53 
6.  3i.    0 

4  '980 
4-982 

100 
100 

65-8 
65-8 

N 

July                      27 

I  -o 
I  -3 

727 

14.27-10 
6.31.36 

,  4 '991 
4-991      ■ 

100 
100 

73  -2 
78-9 

N 

August                 1 2 

I  -o 
I  -3 

72-3 

14.  22.39 
6.29.44 

4  '995 
4-996 

100 
100 

72  -6 

77  7 

N 

August                 24 

I  'o 
I  -3 

61  -3 

14.  26.48 
6.01.44 

4-996 
4  "999 

100 
100 

59  -2 
64-5 

N 

September           i5 

I   'O 

I  -3 

65-1 

14.  21.  23 
6.29.  17 

4 '998 
4 '998 

100 

100 

67-1 

70  -0 

N 

October                 4 

1  -o 
1  -3 

61  -6 

14.  20.    2 
6.  28.  24 

5-010 

5-008 

100 

100 

64 '9 
63-9 

N 

October                1 8 

I  -0 
I  -3 

60 -8 

14.  20.    2 
6.  28.  40 

5  -006 
5-014 

100 
100 

627 
62  -o 

N 

November              g 

I  -3 

467 

14.  19.24 
6.28.  16 

5  -006 
5  -019 

100 
100 

53-5 
47-8 

N 

December              8 

I   'O 

I  -3 

47  7 

14.  18.48 
6.  27.48 

5-012 
5  -oi3 

100 
100 

49  7 
52  -9 

N 

December            27 

I  -3 

34-4 

14.  17.21 
6.27.41 

5 -008 
5-011 

100 
100 

36-8 
37-1 

N 

The  position  of  the   Deflecting  Magnet  with  regard  to  the  suspended  Magnet  is  always  that  which  was  formerly  termed  "  Lateral."     The   Deflecting   Magnet 
is  placed  on  the  East  side  of  the  suspended  Magnet,  with  its  marked  pole  alternately  E.  and  W.,  and  it  is  placed  on  the  West  side  with  its  pole  alternately  E. 
and  W.  ;  and  the  deflexion  in  the  table  above  is  the  mean  of  the  four  deflexions  observed  in  those  positions  of  the  magnets. 

The  lengths  of  i  foot  and  1-3  foot  answer  to  304-8  and  396-  2  millimetres  respectively. 
The  initial  N  is  that  of  Mr.  W.  C.  Nash. 
In  the  following  calculations,  every  observation  is  reduced  to  the  temperature  35°. 

AT   THK   KOVAL  OnSERVATORY,   GREENWICH,   IN   THE   YEAR   18G4. 


(vii) 


Computation  of  the  Values  of  Absolute  Measure  of  Horizontal  Force,  from  Observations  witli 

the  Kew  Unifilar  Instrument. 


Month  and  Day, 
1S64. 


January 
February- 
March 
April 

]\Iay 
June 

July 

August 

September 
October 

November 
December 


In  English  Jleasure. 


Apparent 

Value 

of 

A. 


Apparent 

Value 

of 

A'. 


29 

+  0- 

12699 

2 

+  o- 

12705 

9 

+o- 

12695 

29 

+  0- 

12677 

l3 

+  0- 

12648 

26 

+  0- 

12662 

10 

+  0- 

12697 

9 

+  0- 

I276I 

21 

+  0- 

12598 

6 

+  0- 

I25g3 

27 

+  0- 

12558 

12 

+  0- 

12493 

24 

+  0- 

12528 

i5 

+  0- 

12459 

4 

+  0- 

12433 

18 

+  0- 

12431 

9 

+  0- 

I23g3 

8 

+  0- 

12386 

27 

+  0- 

12338 

0-07521 
o"0753i 
0-07523 
0-07508 
0-07488 
0-07502 
0-07521 
0-07527 
0-07459 
0-07413 
0-07435 
0-07399 
0-07422 
0-07381 
0-07360 
0-07364 
0-07338 
0-07331 
0-07313 


ipparcnt 

Mean 

Value 

Value 

of 

of 

P. 

P. 

— 0-00212 

—  0-00425 

—  0-00387 

—  0'002l3 

—  0-001 55 
— o-oo3io 

—  0-00270 
+  0-00764 
— 0-OOI36 
+  0-01255 
— 0-00137 

—  0-00216 

—  o-oo3i3 
— o-oo2g5 

—  0-00098 
—0-00276 
— 0-00178 
— o'oooSg 
— 0-00418 


Log.  A 

corrected  by 

the  Application 

of  Log.  of  Mean 

Value  of  P. 


Log. 


Adopted 

Time 

of 

Vibration 

of 

Deflecting 

Magnet. 


Log 


Value 
of 
X 


>  — ©'00241 


9-10479 
9-io5i8 
9-10480 
9-10404 
9-10298 
9-10360 
9-10477 
9-10603 
9-10126 
9-09984 

9-09770 
9-09898 
9-09658 
9-09548 
9-09558 
9-09415 
9-09381 
9-09245 


4-9595 
4-9545 
4-9555 
4"9565 
4-9705 
4-9665 
4-9625 
4-9830 
4-9780 
4-9810 

4'99io 
4-9955 
4-9975 
4-9980 
5-0090 
5-OI00 
5-0125 
5-0125 
5-0095 


0-26997 
0-27072 
0-26954 
o- 27050 
0-26864 
0-26937 
0-27014 
0-26741 
0-26820 
0-26724 
0-26623 
0-26536 
0-26410 
0-26447 
0-26214 
0-26183 
0-26060 
0-26066 
0-26023 


3-825 

3-826 

3-823 

3-83o 

3-827 

3-827 

3-825 

3-808 

3-832 

3-834 

3-83o 

3-836 

3-824 

3-837 

3-83i 

3-829 

3-830 

3-832 

3-836 


Value 
of 
m. 


0-4868 
0-4875 
0-4866 
0-4867 
0-4851 
0-4858 
0-4869 
0-4861 
0-4839 
0-4826 
0-4820 
0-4803 
0-4803 
0-4792 
0-4773 
0-4772 
0-4758 
0-4756 
0-4746 


Value 
of 
X 

in  French 
Measure. 


1-763 

1-764 

1-763 

1-766 

1-764 

1-765 

1-764 

1-756 

1-767 

1-768 

1-766 

1769 

1763 

1-769 

1766 

1-766 

1-766 

1-767 

1-769 


In  forming  the  mean  value  of  P,  the  values  for  June  9  and  July  6  have  not  been  taken  into  account. 


i 


ROYAL  OBSERVATORY,  GREENWICH. 


RESULTS 


OP 


METEOROLOGICAL      OBSERVATIONS, 


1864. 


Greenwich  Observations,  1864. 


(^) 


Results  of  Daily  Meteorological  Observations 


MONTH 

Phases 

and 

of 

DAY, 

the 

1864. 

Moon. 

"q. 


«  g. 


iPP-S 


Readings  of  Tiiekmometers. 


Dry. 


Mean 
Daily 
Value. 


sSs 

Dew 

M- 

Point. 

"  s  = 

A  ^  ^ 

§f-,3 

i'il 

Mean 
Daily 

Value. 

|.SI 

Jan. 


I 

2 
3 

4 
5 
6 

7 
8 

9 

10 
1 1 
12 

i3 

14 
i5 

16 

17 


19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 

3o 
3i 


Means 


Last  Qr. 


Greatest 
Declination  S. 


New. 
Perigee. 

In  Equator. 
First  Qr, 


Full. 
Apogee 


In  Equator 


29-842 
30-372 
30-47. 

3o-36 
00-16 
00-090 

3o-o37 
29-862 
29-780 

29-880 
29-975 
29-982 

00-170 
3o-i23 
3o-i5 

3o-o9 

29-828 

29-969 

30-064 

3o-o 

29-823 

29-668 
29-696 
30-098 

30-280 
30-084 
29-851 

29-782 
30-276 
3o-3 

30-175 


00-044 


35-5 
34-5 
34-5 

32-8 
33-5 

28-1 

29-8 

3i 

38-3 

45-6 
46-7 
41-4 

38-0 
38-2 
34-5 

38-2 
42-6 
44-8 

48-2 
47-8 
48-8 


30-9 

25-2 

23-5 

22-0 
21-7 
1 5-0 

14-3 

23-7 

21-6 

36-6 

34-9 

32-2 

35-9 
34-0 
29-9 

32-4 
32-5 
38-0 

40-7 
43-6 
41-3 


53-0  44-4 
53-2  45-g 
45-8  34-2 


42-6 
45-8 
54-0 

49-5 
42-2 
41-0 

42-9 


41-4 


34-5 
35-1 
37-9 

40-5 
27-8 
24-0 

29-9 


3i-7 


32-9 
29-8 

28-7 

27-8 
26-6 


22-6 
27-3 
32-4 

40 

39-5 

37-2 

36-9 

36-2 
32-5 

35-0 
36-8 
41-3 

44"4 
45-2 
45-3 

49"9 
48-5 
39-1 

39-1 
40-4 
47-0 

44-5 
34-2 
32- 

35-9 


36-5 


2I-0 
20-6 
17-9 

20-9 

•47 
10-4 

17-5 
20-g 
3,1 

35-6 
33-2 
35-0 

35-9 
34-7 
29-5 

28-0 
35-4 
40-7 

40-8 
42-3 
42-2 

47-2 
43-1 
34-1 

38-6 

34 

44-0 

36-6 
26-1 
27-5 

3o-5 


3i-3 


39-0 
36-8 
47-8 

44-0 
47-2 
35-0 

32-0 

42-0 
5g-o 

64-0 
73-0 
55-0 

39-6 
39-3 
39-4 

48-0 
42-6 
45-0 

68-9 
57-5 
55-2 

55-7 
56-9 
58-0 

45-6 
74-6 
77-0 

68-7 
6o-5 
68-7 

69-0 


53-1 


$■3 

cn 

m  tc 

t^  «J  5J 


111  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Regis- 
tering Ther- 
mometers, read 
at  9'  A.M, 


3o-5 
18-6 

17-0 

18-0 

17-2 

7-0 

6-0 
22-0 
19-5 

3i-6 

3o-2 
25-0 

33-7 

31-9 

25-7 

29-0 

28-2 

38-0 

38-4 
43-1 
41-0 

41-2 

40-0 
26-0 

28-5 
26-0 
35-7 

3i-7 
17-0 
i5-3 

22-7 


27-0 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 

■s 

DaUy 
Value. 

0 

ass 

S  ^  ""  ? 

fe-^  e>  o 


tS  S  S  c 


Wind  as  deduced  fkom  Anemometers. 


Oslee's. 


Robin 

SON'S 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


o  S 


■E73 
o 
Mo  ^_ 

o  cR 


o  o  _ 


.2  5: 


0 

0 

0 

0 

0 

43-2 
42-6 

42-4 

41-0 

•39'4 
39-2 

ii-g 

g-2 
10-8 

16-0 

12-9 

i3-2 

8-4 
77 
7'9 

41-6 
41-6 

41-4 

58-4 
38-4 
38-2 

6-9 
1 1-9 

10-7 

I  1-2 
16-3 
16-5 

5-6 

8-8 
6-0 

41-1 

40-8 
40-1 

•37-9 
39-6 
30-9 

5-1 
6-4 
1-3 

8-0 

10-4 

2-3 

3-4 
2-7 
o-o 

40-6 
40-5 
38-8 

31-4 
3i-4 
33-0 

4-5 
6-3 

2-2 

6-5 
9-0 
5-3 

l-o 

2-0 
0-0 

38-2 

37-9 
37-8 

33-4 
35-4 
35-6 

ro 
1-5 
3-0 

I '4 
2-9 
4-8 

O'O 

o-o 
I '4 

37-5 
37-6 
37-8 

35-3 
35-3 
36-0 

7-0 

•'4 
0-6 

10-8 
2-3 
1-3 

3-4 
o-o 
o-o 

38-0 
39-6 
4I-I 

35-4 
37-5 
•397 

3-6 
2-9 
3-1 

6-3 
4-6 
6-3 

1-0 

17 

1-4 

42-3 
44-6 
44-5 

40-0 
42-4 
41-4 

27 
5-4 
5-0 

4-6 

7-6 

10-9 

1-3 

17 
0-0 

44-2 
447 
447 

42-4 
42-4 
42-4 

0-5 
6-1 

3-0 

2-2 

9-2 
9"4 

0-0 
ro 

1-9 

45-6 

44-8 
44-6 

43-4 
42-6 
42-4 

7'9 
8-1 
5-3 

12-0 
12-5 

9'4 

4.2 
5-0 
0-8 

42-6 

40-4 
38-1 

5-4 

97 

0-0 

41-4 

5-2 

8-3 

2-5 

3-6 
6-6 

77 

8-5 

-  9-5 
-14-9 

-  1 3-2 

-  8-2 

-  3-0 

4-  4-4 
+  3-9 
4-    1-6 

4-  1-3 
4-   0-6 

-  3-0 

-  0-5 
4-  0-9 
4-  5-0 

+  7'9 
4-  8-4 
4-   8-2 

4-12-6 
4-  ii-o 
+    1-3 

-I-  i-i 
+    2-1 

+    8-7 

4-  6-4 

-  3-7 

-  4-8 


—    Q-I 


NE 

NE 

N:  E 

NE 
ENE 
Calm 

Calm 
Calm 
Calm 

SE 
SE 

SE 

Calm 
Calm 
Calm 

SE 

SE 

Calm 

s.sw 
sw 
sw 

sw 

sw 

NW:  SW 

sw 

S  :  SSW 
SW 

wsw 

N  :  NE 
SE  :  SW 

S:   SW 


NE 
NE:  E 

NE 

NE 
E 

Calm 

Calm 
Calm 
SE 

SE 
SE 

Calm 

Calm 

Calm 

SE 

SE 
SE 
SE 

SW 

SSW 

WSW:   SSW 

sw 
sw 
sw 

SW:  S 

sw 
sw 

W:  NW 

NE: ESE 

SW  :   S 

SSW 


7-0 
0-0 
2-7 

3-0 
2-0 
0-0 

o-o 
o-o 

O-Q 
Q-O 

1-5 

Q-O 

0-0 
Q-O 
O-O 

2-4 
3-0 
0-0 

2 

4-0 

4-5 

8-0 

12-0 

1-5 

ro 
r5 

4'4 

6-0 
3-5 


lbs. 

G-0 
0-0 
0-0 

0-0 
0-0 
O'O 

0-0 
0-0 
0-0 

0-0 
0-0 
O-Q 

0-0 
O'O 
0-0 

O-O 
O-O 
0-0 

0-0 
0-0 
O-O 

0-0 
O-O 

0-0 

0-0 
0-0 
0-0 

o-o 

0-0 

0-0 


r5 

O-Q 

0-3 

0-4 

0-2 

0-0 

o-o 
0-0 

O'O 

o-o 
o-i 

0-0 

0-0 
0-0 

0-0 
0-2 

0-3 

0-0 
0-3 

0-6 

0-7 

2-5 

17 

0-2 

0-0 
O-I 

r5 

r6 
0-3 
0-1 

0-0 


miles. 

275 
120 
198 

241 
126 

54 

63 

83 
157 

126 

201 

77 


66 
164 

260 

98 

1 12 

342 
426 
384 

586 
23o 
260 

178 

319 
438 

363 
140 
240 

225 


6649 


Baeometer  Readings  from  Ete-Oeservations. 
The  absolute  maximum  in  the  month  was  30' 
The  second  maximum  , ,  was  30' 


The  third  maxiraimi 
The  fourth  maximum 
The  fifth  maximum 
The  sixth  maximum 


was  30' 
was  30' 
was  30' 


■771  on  the    9th. 

112  on  the  14th. 
•815  on  the  17th. 

636  on  the  23rd. 

744  on  the  2Sth. 


48  s  on  the   3rd  ;  the  first  minimum    in    the   month    was  29'" 
"•184  on  the  13th  ;  the  second  minimivm  , ,  was  30'" 

'"•176  on  the  i.Sth  ;  the  third  minimum  ,  ,  was  29'" 

"■139  on  the  20th  ;  the  absolute  minimiun  ,,  was  29'" 

"-303  on  the  25th  ;  the  fifth  minimum  , ,  was  29'" 

was  30'" -354  on  the  30th. 
The  range  in  the  month  was  o'"'847. 

The  mean  for  the  month  was  30'" -044,  being  o'"-  284  higliir  than  the  average  of  the  preceding  23  years. 
Temperature  or  the  Air. 

The  highest  in  the  month  was  54°- o  on  the  27th  ;  the  lowest  was  14^-3  on  the  7th;  and  the  range  in  the  month  was  39°-? 

The  mean  . ,  of  all  the  highest  daily  readings  was  4i°-4,  being  i°-g  lower  than  the  average  of  the  preceding  23  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  3i°-7,  being  i°-9  loicer  than  the  average  of  the  preceding  23  years. 

The  mean  daily  range  was  9°-  7,  being  the  same  an  the  average  of  the  preceding  23  years. 

The  mean  for  the  month  was  36°- 5  being  i°-8  lotcer  than  the  average  of  the  preceding  23  years. 


AT   THE   ROYiL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1864. 
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ELECTRICITY. 

CLOUDS  AND  WEATHER. 
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HUMIDIIV    OF    THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  was  48°-  6  on  the  22nd  ;  and  the  lowest  was  7°"  8  on  the  sth. 

The  mean              , ,             was  31°  \^,  being  4°-o  Ivwcr  than  tlie  average  of  the  preceding  23  years. 

Elastic  Force  of  Vapour — The  mean  for  the  month  was  0'"  •  1 76,  being  0'"  •  018  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot (f  Air The  mean  for  tile  montli  was  2".o,  being  o='''4  tei- than  the  average  of  tlie  preceding  23  years 

Degree  of  Humidili/. — -The  mean  for  the  month  was  82  (tliat  of  Saturation  being  rejjresented  by  100),  being  7  less  than  the  average  of  the  p 

'cceding  2j  years. 

Weight  of  a  Culjic  Foot  of  ^i>.— The  mean  for  the  month  was  561  grains,  being  7  grains  greater  than  the  average  of  the  preceding  23  years.                                                                | 

Cl.OUDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sliy  by  1 0,  was  6  •  8 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  i  •  2. 

Wind. 

The  proportions  were  of  N.  4,  S.ii,  W.6,E.  10,  and  Calm  0.     The  greatest  pressure  in  the  month  was  12"'' -o  on  the  square  foot,  on  the  23rd.                                                     | 

Rain. 

Fell  on  1 1  days  in  the  month,  amounting  to  o'°-8S   .as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  0'" 

86  leas  than  the  average  fall  of  the 

preceding  49  years. 
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Kesults  of  Daily  Meteorological  Observations 
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Oslek's. 
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New. 


In  Equator. 


First  Qr, 


Greatest 
DeclinatioQ  N. 


Apogee 


Full 


In  Equator 


3o'o55 
29-995 
29-872 

3o-o36 
00-073 
29-970 

29-759 
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0-0 

0-0 

o*o 
o-o 


373 

499 


3 10   o-oc 
379    - 
257 

181 

260 

40 

172 
264 
460 


346 
268 
267 

269 
255 
172 

48 
145 
253 

214 
160 
i55 


17    O'OO 

94   0-0 
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Barometer  Readings  prom  Ete-Observations. 


The  first  minimum  in  the  month  was  29'"  -  864  on  the  3rd. 


The  first  maximum  in  the  month  was  30'"  -  oijO  on  the    5th  ;  the  second  minimum 


The  second  maximum 
The  third  maximmn  , , 

The  absolute  maximum       , , 
The  fifth  maximum  , , 

The  range  in  the  month  was 


was  29'" -284  on  the  loth. 
was  2g'"-2o7  on  the  12th. 
was  29'°-5.S2  on  the  iCth. 
was  29'°- 594  on  the  21st. 
was  29'"-468  on  tlie  29th. 


was  29'" -674  on  the  nth  ;  the  absolute  minimum 

was  ^o'"*  198  on  the  14th  ;  the  fourth  minimum 

was  30'° -21 1  on  the  19th  ;  the  fifth  minimum 

was  29'"-830  on  the  25th  ;  the  sixth  minimum 
-004. 

The  mean  for  the  month  was  29'"  •  760,  being  0'°  -  044  lower  than  the  average  of  the  preceding  23  years. 
Temperature  of  the  Air. 

The  highest  in  the  month  was  53° -8  on  the  13th;  the  lowest  was  20° -i  on  the  loth;  and  the  range  in  the  month  was  33°- 7. 
The  mean  ,,  of  all  the  highest  daily  readings  was  41° '5,  being  3° -6  lower  than  the  average  of  the  preceding  23  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  3i°-2,  being  2°-4  lower  than  the  average  of  the  preceding  23  years. 

The  mean  daily  range  was  io°-3,  being  i°-2  less  than  the  average  of  the  preceding  23  years. 
The  mean  for  the  month  was  3f3''-o,  being  2°-9  loieer  than  tlie  average  of  the  preceding  23  years. 


AT  THE  Royal  Obseuvatory,  Greenwicit,  in  the  Year  ]SG4<. 
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Humidity  op  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  48^-8  on  the  12th  ;  and  the  lowest  was  if-<)  on  the  21st. 
The  mean  ,,  was  31°".?,  being'^"-;  lower  than  the  average  of  the  preeeding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'  176  hcing  o'"-028  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  tlie  inontli  was  2'^'o,  being  oe''-4  lesx  than  the  average  of  the  preceding  23  years. 

Degree  of  Humiilitij. — The  mean  for  the  month  was  83  (that  of  Saturation  being  represented  by  100),  being  2  /cs.s-  than  the  average  of  the  preceding  23  years. 

Weight  of  a  Cubic  Fool  ofAir.—T\\s  mean  for  the  month  was  557  grains,  being  3  grains  greater  than  the  average  of  the  preceding  23  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7-8. 

OZOXE. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  o-g. 

The  proportions  were  of  N.  12,  S.  6,  W.  5,  E.  6.  and  Calm  o.     The  greatest  pressure  in  the  month  was  2i""-o  on  the  square  foot  on  the  13th. 

Rain. 

Fell  on   1 2  days  in  the  raoutli,  amounting  to  o'""  76,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"-  77  less  than   the  average  fall  of  the 
preceding  ^g  years. 
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Results  of  Daily  Meteorological  Observations 
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Barometer  Readings  from  Eye-Ohservations. 

'" 

The  first  maximum  in  the  month  was  29'"-  709  on  the     ist ;  the  absolute  minimum  in  t 

he  month  was 

,8'" -8 13  on  the    7th. 

The  second  maximum       ,,           was  29'" -069  on  the    7th  ;  the  second  minimum 

,  ,          was  2 

S'"-870onthe    8th. 

M 

The  third  maximum          ,,           was  29"'- loi  on  the    8th  ;  the  third  minimum 

, ,          was  2 

5'" -936  on  the    9th. 

1! 

The  fourth  maximum       , ,           was  29'° -559  on  the  loth  ;  the  fourth  minimum 

, ,          was  2 

5'"- 380  on  the  nth. 

The  absoUite  maximum    ,,           was  30'°- 109  on  the  13th  ;  the  fifth  minimum 

, ,          was  2 

9'" -666  on  the  15th. 

The  sixth  maximum          ,,           was  3o'"-o45  on  the  i6th  ;  the  sixth  minimum 

,,          was  2 

9'" -470  on  the  20th. 

The  seventh  maximum     ,,           was  29'" -876  on  the  24th  ;  the  seventh  minimum 

, ,          was  2 

3'"- 935  on  the  28th. 

The  eighth  maximum       , ,           was  29'"  "608  on  the  31st. 

C 

The  rauge  in  tlie  month  was  i'"*  296. 

The  mean  for  the  month  was  29'"  •  503,  being  0'"  •  26O  lower  than  the  average  of  the  prec 

eding  23  years. 

Tempeeature  of  the  Air. 

The  highest  in  the  month  was  58^-0  on  the  4th;  the  lowest  was  26° -9  on  the  24th. 

TTie  range             , ,             was  3 1°  •  1 . 

The  mean              , ,             of  all  the  highest  daily  readings  was  49^-8,  being  o°-  ^  lower  t 

lan  the  average 

of  the  preceding  23  y( 

?ars. 

J^' 

The  mean              , ,             of  all  the  lowest  daily  readings  was  34°'  3,  being  i°- 1  lower  t 

ban  the  average 

of  the  preceding  23  3 

■ears. 

The  mean  daily  range  was  I5°'5,  being  o°'8  greater  than  the  average  of  the  preceding 

23  years. 

The  mean  for  the  month  was  41°' 3.  being  o°'7  lower  than  the  average  of  the  preceding 

23  years. 

s 

AT  THE   ROYAI,   OBSERVATORY,   GREENWICH,   IN   THE   YeAR   1864. 
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ELECTRICITY. 
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Hdmidity  op  the  Aie. 

Temperature  of  the  Dew  Point, 
The  highest  in  the  month  was  4^°-!^  on  the  4th  ;  and  tlie  lowest  was  25'^*.^  on  the  2;th. 
The  mean  , ,  was  36°  •  2,  being  o°'  6  lower  than  the  average  of  the  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  oiii'2i5,  being  o'°-oo4  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  2C'' j,  being  the  same  as  the  average  of  tlie  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  83  (that  of  Saturation  being  represented  by  lOo),  being  i  greater  than  the  average  of  the  preceding23  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  546  grains,  being  4  grains  /ess  than  the  average  of  the  preceding  23  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-9. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  to,  was  i  •  i. 

SVlND. 

The  proportions  were  of  N.  7,  S.  6,  W.  8,  E.  8,  and  Calm  2.     The  greatest  pressure  in  the  month  was  i3ib"o  on  the  sqn.ire  foot  on  the  ;th. 
Jain. 
Fell  on  15  days  in  the  month,  amounting  to  2'°-53,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'°-95  greater  than  the  average  fall  of  the 
preceding  49  years. 
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Results  of  Daily  Meteorological  Observations 
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5 
6 

Perigee ; 
In  EqiiBlor. 

New. 

29770 
3o'096 
30-071 

61-4 
41-4 
48-5 

47-9 
35-3 
35-0 

53-3 
36-8 
41-2 

48-4 
33-5 
37-6 

76-5 
46-5 
83-7 

45-5 

33-2 
34-5 

45-6 
44-8 
45-6 

43-6 
43-4 
40-4 

4-9 

3-6 

9-5 
6-4 
7-1 

07 

0-6 
1-3 

+   8-5 

-  8-3 

-  4'2 

SW  :  NW 

EN  K 

E:  SE 

NW:  N 
E 

NNE 

1-0 

2-0 
0-0 

0-0 
o-o 
0-0 

0-0 
o-i 
o-o 

219 

l32 

io3 

0-0 
0-5 

0-0 

7 
8 

9 

•• 

3o-i5! 
3o-2i8 
3o'o87 

5i-8 

54-7 
37-3 

39-4 

•37"9 
37-4 

43-6 
44-4 
47  "9 

35-4 

32-1 

42-4 

82-0 

ion 

75-0 

37-3 
33-7 
33-0 

46-6 

47-' 
47-6 

43-9 

44H 
45-4 

8-2 

12-3 

5-5 

12-4 
1 6-4 
11-8 

3-2 

7-0 
2-0 

-  1-9 

—  i-i 

-f   2-5 

NNE : SE 
SE:  S 

SW 

SE 
SE:  E 

WSW  :  NW 

0-5 
o-o 
o-o 

o-o 
o-o 
0-0 

o-o 
0-0 
o-o 

l52 

.37 
106 

0-0 

0-0 

0-0 

10 
11 
12 

Greatest 
Declination  N- 

3o-oi7 
29-898 
29-917 

58-5 
63-3 
6o-i 

46-3 
44-0 
40-9 

5ri 
53-1 
48-1 

45-4 
46-3 

38-6 

78-7 
86-4 
96-6 

44-0 
35-7 
32-6 

49-0 
49-6 
5o-6 

46-4 

47-4 
48-4 

57 
6-8 
9-5 

9-3 
14-3 
17-0 

0-6 
ri 

3-0 

-1-  6-0 

4-   8-1 
+   3-3 

NW:  N 
SW 

N 

NNE:  SE 

NW 

N  :  E 

0-5 

0-0 
0-5 

0-0 

0-0 
O'O 

o-o 
0-0 
0-0 

l3i 

166 

i56 

0-0 

0-0 
0-0 

i3 

14 
i5 

First  Qr. 

39-916 
29-735 
29-555 

54-2 
56-5 
68-5 

3.5-4 
36-6 
36-9 

44-3 
46-2 
52-8 

36-0 
38-0 
39-6 

93-0 

95-3 

104-6 

24-9 
28-0 
34-2 

5i-i 
5 1-6 
52-6 

48-4 
48-4 
48-4 

8-3 

8-2 

i3-2 

17-2 
i5-8 

24-7 

0-0 
0-0 
ro 

—  0-9 

+  07 

+   7-' 

E 

!■: 

ESE: Sn 

E 
SE:  SW 

2-0 
2-5 

0-0 

0-0 

0-0 

0-0 

0-4 

0-2 
0-0 

266 

205 

1 55 

o-c 
o-c 
0-0 

16 

17 
18 

Apogee. 
In  Equator 

29-565 
29799 
29-934 

5i-5 

60-7 
65-0 

44-8 
41-2 
38-2 

46-9 
48-9 
5i-i 

45-7 
39-8 
40-6 

57-2 

95-0 

loo-o 

39-3 
3o-6 
25-5 

53-6 

49'4 

1-2 

9-1 

10-5 

2-4 
16-5 

20-3 

0-8 
2-8 
2-9 

4-  0-9 
+   2-7 
4-   47 

SW  :  WNW 

N 

SW 

Variable. 
NNW 
SW:  S 

0-4 
0-8 
1-0 

0-0 

0-0 

o-o 

O'O 

0-0 

0-0 

162 

21  1 

258 

o-c 

o-c 

O'C 

19 

20 

21 

•• 

29-829 
29-807 
29-888 

68-0 
73-8 
67-2 

42-1 
45-8 
46-0 

55-9 
60-2 
54-6 

38-8 
41.2 
39-6 

103-6 
'io5'o 
io5-5 

37-0 
33-4 

57-6 

•• 

17-1 
19-0 
10-0 

26-5 

30-4 

2-2-9 

6-2 

5-9 
9-0 

+   9-4 
4-  i3-5 

+   7-6 

s 

S  by  E 
SE 

S 

Sby  E:  SE 

E 

1-5 

1-0 

3-2 

o-o 
o-o 

O-I 

0-0 

0-4 

259 
168 

257 

o-c 
o-c 

O'C 

22 

23 

^4 

Full. 

30-02S 
30-079 
3o-o77 

62-9 
66-4 
55-0 

39-2 
35-5 
39-2 

5i-i 
5i-5 

44-8 

40-1 

141-8 
'39-2 

1IO-5 

117-8 

85-0 

26-5 
23-3 
32-5 

56-6 
58-5 
58-8 

54-4 
52-4 
52-4 

li-o 

97 
5-6 

22-6 
22-q 

12-8 

o-o 
3-0 
-5-9 

+   3-8 
4-  3-9 
-   2-8 

ENE 

ESE 

ESE:  NE 

ENE : ESE 

NE:   SE 
NE  :  ESE 

0-5  0-0 
0-0^  o-o 
0-0,  0-0 

1 

o-o 
o-o 
0-0 

i58 

173 

180 

O'C 

O-c 
O-c 

25 

26 
27 

Greatest 
Declination  S. 

29-993 
29-997 
00-018 

59-2 
56-9 
58-7 

377 
40-0 

43-1 

48-0 
48-0 
48-8 

41-4 

1417 

43-7 

io3-6 
69-1 
77-3 

29-2 
37-5 

58-9 
58-0 
58-3 

52-4 
53-4 
55-4 

6-6 
6-3 
5-1 

i5-2 

12-8 
11-2 

1-2 

0-0 

1-9 

+   0-4 
+   0-4 
+   0-8 

Calm:  NE 

Calm  :   NE 

NE 

NE:  E 
NE:  E 
NE:  E 

o-c 
0-c 
o-c 

O-Q 

0-0 
0-0 

0-0 

0-0 
0-0 

104 
167 
176 

O-c 

O'C 

o-c 

23 

29 

3o 

Last  Qr. 

29-958 
29-968 
29-986 

5o-o 
62-4 
58-8 

4i'9 

4'7 
43-6 

44'4 

49-5 

497 

40-5 
42-4 
4i'S 

59-0 
95-0 
77-9 

3g-o 
39-2 
41 '9 

58-5 
58-6 
Sg-i 

55-8 
56-1 
56-7 

3-9 

7'> 
7-8 

7-6 
16-3 
i3-2 

1-6 

2-4 
ro 

-  4'i 
4-  0-4 

+     0-2 

NE 

NNE 

N 

N  by  E 
NNE  :  W 
;NW:  SE 

0-8 

°7 
i-c 

o-o 
0-0 
0-0 

o-o 
o-o 
0-0 

23o 

214 

no 

O'C 

o-c 
o-c 

Means 

•  • 

29-915 

58-3 

40-c 

48-2 

1 
i 

.  40'c 

86-9 

33-4 

52-0 

487 

8-2 

i5-2 

2-2 

+     2-0 

... 

•• 

•• 

•• 

Sum 

5753 

Sum 

0-8 



Barometer  Readings  from  Eye-Obsertations. 


The  absolute  minimum  in  the  month  was  291 


The  first  maximum  in  the  month  was  29' 
The  second  maximum  , ,         was  ,^0' 

The  absolute  maximum  , ,         was  30' 

The  fourth  maximum  , ,         was  29' 

The  fifth  maximum  , ,         was  .^o' 

The  range  in  the  month  was  o'"  •  741. 
The  mean  for  the  month  was  29'°-9i5,  bein 


846  on  the    2nd  ;  the  second  minimum 
125  on  the    5th  ;  the  third  minimum 
241  on  the    8th  ;  the  fourth  minimum 
950  on  the  18th  ;  tlie  fifth  minimum 
'"■104  on  the  24th  ;  the  sixth  minimum 


,,  was  29' 

16?  hnihc-  than  the  aTcrage  of  the  preceding  23  years. 


500  on  the      I  St. 

709  on  the    4th. 

057  on  the  6th. 
was  29'" -53  7  on  the  15th. 
was  29'"- 787  on  the  19th. 

goS  on  the  29th. 


was  29'" 
was  30'° 


Temperature  of  tue  Air.  .  ,  „.  . 

The  highest  in  the  month  was  73^-8  on  the  20th  ;  the  lowest  was  33''-4  on  the  13th  ;  the  range  m  the  mon  h  was  40     4- 
The  mean  , ,  of  all  the  highest  daily  readings  was  58^  •  3,  being  1-3  h^M  than  the  average  of  the  preceding  23  )  ears. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  40-0,  being  .-3  hi<jl,cr  than  the  average  of  the  preeedmg  23  years. 

The  mean  daily  range  was  i8°-3,  being  o^- 1  greater  th^a  the  average  of  the  preceding  23  years. 
The  mean  for  the  mouth  was  48^-2,  being  i°-  7  higher  than  the  average  of  the  preceding  23  years. 


AT  THE  Royal  Or.sF.fiVATORT,  GiiKEXwicir,  t\  tite  Ye.u;  lSfi4. 
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ELECTRICITY. 


A.M. 
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I'.^r. 


CLOUDS  AKD  WEATHER. 
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p.jr. 


5,  ci,  ci.-cu  :  T,  lil,  r 

8,  ci,  ci.-cu,  cu.-s  :     o 


10,  sl.-r 


lo,  tL.-r 


10, 

Cl.-CU 

lO, 

c.-r 

lO. 

Cl.-S 

q, 

ci.-cu 

ci.-s 

4' 
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o 

o 

2, 

01 

O 

o 
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ci,  li 
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li 
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lo 
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:     V  :     o,  m 

lo,  ci.-cu,  ci.-s  :  6,li.-cl,ci.-cu,sl.-f 


O,  Cl, 

Cl.-CU 

o 

:     o 

I,  Cl 

:  o 

4>   '•'■: 

CI.-CU 

lo 
o 

:   lo 

: 

1,  01, 

lu.-li.i 

: 

o 

Cl 

o 

o 
o 

:  o 

3,  ci,  oi.-s 


I,  ci,  Ii  :     o 

:     5,  ci.-cu,  ci.-s 
g,  ci,  ci.-cu     :   lo 


6,  ci.-s 


5,  li.-cl,  h 
lo,  ci.-s 


HtUIIDITT   OF    THE    AlR. 

Temperature  of  the  Dew  Point. 

The  highest  in  the  month  -was  51°' 2  on  the  4th  ;  and  the  lowest  was  30' '4  on  the  ind. 

The  mean  ,  ,  was  40^"  o,  being  0^*2  loiecr  than  the  average  of  the  preceding  23  years. 

Elastic  Forcenf  Vapour. — The  mean  for  the  month  was  o'"-  248  being  o'»-oo2  less  than  the  average  of  the  preceding  23  years. 
Weii/ht  of  Vapour  in  a  Cubic  Foot  of  Air — The  mean  for  the  month  was  2^-9,  being  the  same  as  the  average  of  the  preceding  23  years. 

Degree  of  Hnmidity. — Tlie  mean  for  the  month  was  74  (that  of  Saturation  being  represented  by  100),  being  5  less  than  the  average  of  the  preceding  23  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  547  grains,  being  4  grains  greater  than  the  average  of  the  preceding  23  years. 
Clouds. 
The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  5  •  6. 

EZOXE. 
The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  i  •  i. 
'iSD. 

The  proportions  were  of  N.  ;,  S.  5,  W.  4,  E.  7,  and  Calm  9.     The  greatest  pressure  in  the  month  was  7""'o  on  the  square  foot  on  the  1  st. 
Sain. 
Fell  on  4  days  in  the  month,  amoimting  to  o"''82,  as  measured  in  the  si.nple  cylinder  gauge  partly  sunk  below  the  ground;  being  o"" 94 /«s  than  the  aver 
preceding  49  years. 


:i,te  fall  of  the 


GREE^•^VICH  Observations,  1864. 
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Results  of  Daily  Meteorological  Observations 


MONTH 

Phases 

and 

of 

DAY, 

the 

1S64. 

Moon. 

May 


Perigee 
In  Equator 


New 


29"qq6 

29-649 

29'662 

29705 
29-822 
29-762 

29-682 
29-572 


Readings  of  Thermometers. 


Dry. 


Mean 
Daily 
Value. 


29-514  48- 


10 
II 
12 

l3 

14 

i5 

16 

'7 
18 

19 
20 
2 1 

22 
23 
24 

25 

26 

27 

28 
29 

3o 


First  Quarter; 
Apogee 


In  Equator 


Perigee 

Last  Qr. 
In  Equator 


Means 


29-700 
29-72  I 
29-670 

29-908 
3o-o2 

29-996 

3o-o52 
00-071 
00-079 

3o-o79 
29-938 
29-S77 

29-840 
29-gog 
30-097 

29-82S 
29-868 
29-359 

29-863 
29-783 
29-778 

29-584 


29-837 


67-8 
64-5 
59-5 

5o-5 
57-2 
69-6 

63-6 
54-3 


40-0 

49'-5 
47-6 

44-0 

44'9 
42-8 


477 
38-5 


53-0 
55-7 
5i-6 

46-5 
49-1 
55-4 


53-3 

47-0 
44-9  45-4 


61-5 
55-0 
66-0 


69-3 
70-2 
74-8 

71-8 
76-0 
81-0 

77-0 
80-0 
61-6 

70-2 
64-1 
63-5 

66-0 
59-1 
64-2 

6i-2 
56-8 
62-0 

6.7 


64-8 


40-1 
46-3 
48-6 


40-9 
42-6 
52-6 

49-0 
45-3 
48-0 

50-9 
48" 
49'6 

49'4 
40-0 
35-7 

38-9 
45-2 

447 

45-8 
45-7 
33-4 

41-3 


44'9 


ajze 

S  ^  J2 

Dew 

Point. 

m 

c  c-° 

■5|i 

Mean 

Dailv 

:=S£ 

Value. 

SlSs 

In  the  "U'ater 
of  the  ThameS; 
at  Greenwich, 
by  Self-Regis- 
tering Tlier- 
mometers.read 
at  Sb  A.M. 


40-2 
52-0 
46-7 

44-5 

44"4 
47-3 

44-1 

42-0 

427 


a  I -2  40-5 
49-6  46-9 
56-2  49-4 


55-8 

56-8 
63-5 

6o-o 
6o-6 
65-7 

64-8 
65-2 
52-9 

58-0 

49^9 
49-3 

52 

49'4 
53-4 

5i-8 

48-5 
47"9 

49'2 


53-8 


46-4 
46-4 
54-5 

46-8 
52-3 

53-9 

5i-9 

52-8 
48-7 

47-3 
41-2 
39-2 

44-6 
36-8 
39-8 

42-0 
4 1 '5 
39-8 

44'9 


73-5 

82-0 

77-6 

59-0 

74-2 

ii3-8 

I  lo-o 
83-0 
5o-o 

85-5 

70-8 
79"o 

I  lO'O 

1 17-5 
I  iro 

I  ig-o 
125-7 
128-2 

126-8 
126-2 


45-6 


lOO'I 

76-0 
I  i3-o 

96-0 

76-2 

to6-o 

90-0 
70-2 


70-0 
93-1 


36-2 
46-0 
46-4 


42*0 
3i-i 

46-6 
28-8 
42-0 

407 
45-5 
45-4 

40-2 
40-0 
39-4 

39-2 

377 
45-6 

417 
08-7 
44-0 

41-3 

417 
3, -4 

28-1 
42-0 
44-6 

36-9 
43-5 
26-4 

3i-7 


58-1 
58-3 
(56-2) 

(56-z) 
57-1 
57-8 

58-7 
58-1 
56-9 

56-8 

56-7 
57-2 

57-6 
58-8 
59-6 

597 
59-9 
60-1 

60-6 
60*9 
61-8 

63-6 
63-6 
63-7 

63-8 
63-1 
62-6 

62-6 
62-6 
6i-6 

61-6 


39-6 


54-9 
55-6 
(56-6) 

(56-6) 
52-9 
547 

55-2 
55-9 
547 

54-6 

54-5 
54-9 

55-4 
55-8 
56-4 

56-4 
56-7 
58-1 

58-1 
58-4 
58-4 

62-4 
52-4 
63-4 

59-9 
59-9 
59-4 

59'4 
59-4 

58-4 


6o-i 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 

■i 

Daily 

Value. 

0 

9-8 
3-7 

4'9 

2-0 

47 


9-2 
5-0 
2-7 


10-7 
2-7 
6-8 

9"4 

10-4 

9-0 

i3-2 

8-3 

11-8 

12-9 

12-4 

4-2 

10-7 

87 

lo-i 

7-5 

12-6 

i3-6 

9-8 
7-0 
8-1 


59-4:  4-3 


57-4 


8-2 


22-0 

10-5 

9-3 

3-8 
IO-6 
18-0 

1 6-5 
II-6 

3-8 

16-9 

5-8 

11-6 

ig-i 
21-1 

17-8 

26-1 

20-9 
25-8 

24-1 
24-5 
11-4 

17-3 
i5-2 

19-2 
17-3 

i8-i 


19-6 
i3-o 
19-8 

i3-9 


1-8 

CO 

0-0 

0-0 
0-4 


1-2 

0-0 
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1-8 
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O-O 
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0-0 

0-9 
6-6 
6-0 
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ro 
0-0 
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+  0-7 
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+  3-6 
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—  6-2 


-  17 
+  4'9 

+  4"4 
+  5-0 
+  11-3 

+  7-4 
+   7-8 

+  12-6 

+  II-5 
+  II-6 

-  0-9 

+   2,-g 

-  4'4 

-  5-1 

-  2-5 

-  5-3 

-  1*5 

-  3-4 

-  6-9 

-  7-8 


6-9 


+   0-9 


Wind  as  deduced  from  Anemometers. 


Osler's. 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 
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Barometer  Readings  from  Eye-Observations. 


The  first  maximum  in  the  month  was  30' 
The  second  maximum  , ,         was  29' 


The  tliird  maximum 
The  fourth  maximum 
The  fiftli  maximum 
The  sixth  maximum 
The  absohite  maximum 
The  eighth  maximum 
The  ninth  maximum 


■was  29' 
was  29' 
"was  30' 
was  29' 
was  30' 
was  29' 
was  29' 


the  first   minimum   in   the   month   was  29'" -556  on  the     3rd. 
the  second  minimum  ,,  was  29'" -696  on  the    4th. 


the  absolute  minimum 

the  fourth  minimum 

1  the  fifth  minimum 

;  the  sixth  minimum 

;  the  seventh  minimum 

the  eighth  minimum 


was  29'" -444  on  the  9th. 
was  29'°- (538  on  the  12th. 
was  29'" -806  on  the  20th. 
was  29'° -803  on  the  23rd. 
was  29'" -7 73  on  the  23th. 
was  29'"- 725  on  the  29th. 
was  29'"- 573  on  the  31st. 


-040  on  the     1st  ; 

)'"-  776  on  the    3i'd  ; 

■834  on  the    5  th  ; 

•760  on  the  loth  ; 

•  106  on  the  18th  ; 

)'"  •  905  on  t)ie   2  I  st  ; 

)'"■  118  on  the  24th  ; 

"•927  on  the  27th  ; 

°-868  on  the  29th  ;  the  ninth  minimum 
The  range  in  the  month  was  o-"'674. 
The  mean  for  the  month  was  29'" -83  7,  being  o'"-o66  higher  than  the  average  of  the  preceding  23  years. 
Temper.wdre  of  the  Air. 

The  highest  in  the  month  was  8i°-o  on  the  i8th  ;  the  lowest  was  33°-4  on  the  30th. 

The  range  ,,  was  47'- 6. 

The  mean  , ,  of  all  the  highest  daily  readings  was  64° -8,  being  o°-3  higher  than  the  average  of  the  preceding  23  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  44°  •  g,  being  o°-  7  higher  than  the  average  of  the  preceding  23  years. 

The  mean  daily  range  was  k)"'^,  being  o°-4  less  than  the  average  of  the  preceding  23  years. 

Tlie  mean  for  the  month  was  S.i°'8,  being  0^-9  higher  than  the  average  of  the  preceding  23  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G4. 
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Humidity  of  hie  Air. 

Tcmperulure  of  the  Dew  Point. 

The  highest  in  the  month  was  s8°-o  on  the'ijth  ;  and  the  lowest  was  37°-6  on  the  26th. 

The  mean             , ,             was  45°'  6,  being  the  same  as  the  average  of  the  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o"''3ofi,  being  o'"-oo3  greater  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  tlie  month  was  3S"S,  being  the  same  as  the  average  of  the  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  73  (that  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  the  preceding  23  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  538  grains,  being  5  grains  less  than  the  average  of  the  preceding  23  years. 

CLonDS. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  6 '3. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  was  i  "o. 

Wind. 

The  proportions  were  N.  1 1,  S.  6,  W.  5,  E.  6  and  Calm  3.     The  greatest  pressure  in  the  month  was  4""'  i  on  the  square  foot  on  the  3rd. 

Kain.                                                                                                                                                                                                                                                                            ,    . 

Fell  on  10  days  in  the  month,  amounting  to  :'"-oo,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being  o'"-i;   less  than  the  average  lall  of  tlie 

^, 

preceding  4(j  years. 
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Barometer  Readings  from  Ete-Obseutatioxs. 

I 

Thf  first  maximum  in  tlie  month  was  29'"-8s5  on  the    &th  ;  the  first  rainimumia  tlie  month  was  29'"- 

fioi  on  the    9th. 

'J'he  second  maximmu            ,,          was  29"'-77o  on  the  loth  ;  tlie  absolute  minimum      ,,         was  2()'"■ 

^33  on  the  14th. 

1 

The  third  maximum              ,,          was  29'" -i;;,-!  on  the  J  7th  ;  the  third  minimum            ,,         was  29'"  • 

851  en  the  iSth. 

The  ahsolute  raaxinmm         ,,          was  30'"- 130  on  the  lyth  ;  the  fourth  minimum        ,,         was  29'"- 

779  on  the  23rd. 

The  fifih  maximuni                ,,          was  30'" -046  on  tlie  24th  ;  the  fifth  minimum             ,,         was  29'"- 

751  on  the  26tli. 

Tile  sixth  maximum               , ,          was  30'" -005  on  the  27th. 

The  range  in  the  month  was  o'"-777. 

The  mean  for  the  month  was  29'"  -792,  being  0'"  •  005  liirjher  than  the  average  of  the  preceding  23  years. 

c 

Tejii'eratcke  of  the  Aie. 

i 

The  highest  in  the  month  was  78^-4  on  the  7tli  ;  the  lowest  was  42°-  3  on  the  2nd ;  and  the  range  in  th 

e  month  was  36°'  i. 

It 

The  mean               ,,             of  all  tlie  highest  daily  readings  was  69^-5,  being  i°-4  lower  than  the  average 

of  the  preceding  23  ye 

ars. 

The  mean              ,  ,            of  all  the  lowest  daily  readings  was  49"'  1,  being  i°'  i  loiver  than  the  average  c 

f  the  preceding  23  yea 

rs. 

T 

The  mean  daily  range  was  20^-4,  being  o'=-3  less  than  the  average  of  the  preceding  2^  years. 

T                                                                                                                                                ■ 

lie  mean  for 

the  mou 

th  vas 

-«0. 

s7    ' 

,,  bein 

Si"-7 

loiver  t 

lian  the 

averag 

e  of  th 

e  prece 

ding  2 

3  yeai 

s. 

ir 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1864. 
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electricity. 


A.M. 


P.M. 


CLOUDS  AND  WEATHER. 
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Hdjiidity  of  the  AlK. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  58''9  on  the  8th ;  and  the  lowest  was  37°*S  on  the  2n(l. 
The  mean  „  was  48°'  7,  being  2°'  i  lower  than  the  average  of  the  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"*344  being  o'"-029  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  3'='-<),  being  o6"3  less  than  the  average  of  the  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  72  (tliat  of  Saturation  being  represented  by  100),  being  3  less  than  tlie  average  of  the  preceding  23  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  533  grains,  being  2  grains  greater  than  the  average  of  the  preceding  23  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  wa.i  7'0. 
OzoxE. 

The  mean  amount  for  the  month,  on  the  scale  ranging  from  o  to  10,  was  12. 
Wind. 

The  proportions  were  of  N.  4,  S.  9,  W.  15,  E.  i,  and  Calm  i.     Tlie  greatest  pressure  in  the  month  was  s""'  3  on  the  square  foot  on  the  23rd. 
Rain. 

Fell  on  lodaysin  the  month,  amounting  to  o'"- 92,  as  measured  in  the  simple  cyUnder  gauge  partly  sunk  below  the  ground  ;  being  i'»-o5  /f«  than  flie  ttveragc  fall  of  the 
preceding  49  years. 
IElectricitt. — From  June  23  to  30,  the  insulating  lamp  was  not  burning. 
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Results  of  Daily  Meteorological  Observations 
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Wind  as  deddced  from  Anemometers. 
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General  Direction. 
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The  third  maximum 
The  fourth  maximum 
The  fifth  maximum 
The  absolute  maximimi 


month  was  29'"'47i  on  the  2nd. 
was  29'" -896  on  the  9th. 
was  29'" -866  on  the  13th. 
was  39'''-7o5  on  the  21st. 


was  29'" 
was  29'" 


520  on  the  25  th. 
689  on  the  zSth. 


Barojietek  Readings  from  Ete-Observations. 

The  absolute  minimum  in  the 
The   first  maximum   in  the  month  was  jo'^.d^  on  the    6th;  the  second  minimum 
The  second  maximum  , ,  was  29'". 976  on  the  12th;  the  third  minimum 

was  3o'"-oos  on  the  i6th  ;  the  fourth  minimum 

was  29'" -854  on  the  23rd  ;  the  fifth  minimum 

was  29'°- 81 7  on  the  27th  ;  the  sixth  minimum 

was  30'" -056  on  the  3ist. 
Tlie  range  in  the  month  was  ©'"-585. 
The  mean  for  the  month  was  29"'-856,  being  o'"-o55  hii/kcr  than  the  average  of  the  preceding  23  years. 

Temperatdke  of  the  Air. 

The  highest  in  the  month  was  85°"  6  on  the  20th  ;  the  lowest  was  4S'-S  on  the  8th  and  i.^th. 

The  range  ,,  was  39°- 8. 

The  mean  , ,  of  all  the  highest  daily  readings  was  75°-3,  being  i°-7  Uglier  than  the  average  of  the  precedmg  23  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  51°' 2,  being  i°'  I  lower  than  the  average  of  the  preceding  23  years. 

The  mean  daily  range  was  24°'  i,  being  3°-  4  greater  than  the  average  of  the  preceding  23  years. 

The  mean  for  the  month  was  6i°-8  being  o°-2  higher  than  the  average  of  the  preceding  23  years. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1864. 
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0 

■ 

3, 

ci,  h            : 

4,  cl,  ci.-s,  h 

0,  L 

:     0 

3,  ci 

:   10,  Cl.-s, 

cu.-s 

10,  Cl,  Cl.-s 

: 

10 

; 

0 

9,  cl,  cl.-cu,  cl.-s:   10,  ci.-cu,  ci.-s:     o,  Ii 

4,  cl,  h  :     4,  ci,  ci.-cu,  li:     o 

o,  li  :     I,  ci,  ci.-cu     :   10,  ci.-s,  li.-shs 

10,  cl.-s  :   10,  sl.-r 

10,  cu,  ci.-s,  cu.-s:     4,  ci,  ci.-cu,  li:     2,  cl 
8,  ci,  ci.-cu,  cu.-s,  h       :   lo,  ci.-s,  cl,  ci.-cu 


lo,  Cl.-s,  Cl 

8,  cl.-cu,  ci.-s 
10,  cl,  ci.-s 

lo,  ci.-s,  cu.-s 
4,  el,  ci.-cu,  h 
10,  cl.-s 

3,  cl,  li 


:   10,  sL-r 
6,  ci.-cu,  cu    :     8,  cl.-cu,  cu.-s 
5,  cl,  ci.-cu,  cu,  cu.-s:   10 

:   10 
3,ci, cl.-cu,  ci.-s:     o,  ms 
9,ci.-cu,ci.-s,ci  :   10 

:  10,  ci.-s 


Hdmiditt  op  the  Atr. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  62°-  7  on  the  30tli ;  and  the  lowest  -was  42- -3  on  the  isf. 
The  mean  ,  ,  was  si'^-e,  being  i'-'- 1  Iniuer  than  the  average  of  the  preceding  23  years. 

Ulastic  Force  of  Vapour. — The  mean  for  the  month  was  o"''382,  being  o'"-o32  less  tlian  tlie  average  of  the  preceding  23  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  ^(V.— The  mean  for  the  month  was  4'''2,  being  o'^''*4  less  than  the  average  of  the  precedimj  2^  years. 
Degree  of  Ilumlilili/ — The  mean  for  tlie  montli  was  70  (tliat  of  Saturation  being  represented  by  100),  being  6  less  tlian  the  average" of'the  preceding  23  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  529  grains,  being  i  grain  ijrcatcr  than  tlie  average  of  the  preceding  23  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-4. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  lo,  was  1'  4. 
Wind. 

The  proportions  were  N.  7,  S.  6,  W.  10,  E.  5,  and  Calm  3.     The  greatest  pressure  in  the  month  was  4""-  2  on  the  square  foot  on  the  vst. 
Rain. 

Fell  on  3  days  in  the  month,  amounting  to  o'"-  27,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  2'"-57  less  than  xhearerace  fall  of  the 
preceding  40  years. 
Electkioitt. — The  insulating  lamp  was  not  burning  from  July  4  to  7,  and  July  15  to  22. 


Resxjlts  of  Daily  Meteorological  Observations 


Phases 
of 
the 

Moon. 


a  '3  § 


Readings  of  Therjiometees. 


Dry. 


Mean 
Daily 
Value. 


Dew 
Poiut, 


Meau 
Daily 
Value. 


5p 

£■-'2  " 


'fi 


R  eg 
5.0  fl 


In  the  "Water 
of  the  Thames, 
at  Greeuwich, 
by  Self-Begis- 
temig  Ther- 
mometers, read 
at  911  -V.Jt. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature. 


Mean 
Daily 
Valus:. 


S  s  0 

000/ 


ipf-i 


Wind  as  deduced  tkosi  Akemometeks. 


Osler's. 


KOBIN 
son's 


General  Direction. 


A.M. 


P.M. 


Pressure 

in  lbs. 

on  the 

square  foot. 


0 

1-5 

S  o 


O  O  _ 

S  ^  --: 


too 

s«s 

•3l 

s| 

-■-0 

=  o2 

-hj 

.=  ?= 

-  =>;; 

^ii 

New 


Apogee 
In  Equator 


First  Qr 


Greatest 
Declination  6 


Full  :  Perigee. 


In  Equator 


Last  Qr, 


Greatest 
DecliQatiou  N 


Apogee 


29-890 
29"g64 
29-94.8 

29-902 
29-964 
29-906 

29-818 
29-723 
29'685 

29-921 
00-176 
3o-i8i 

3o-202 

30-274 
30-209 

30-072 
29-930 
29787 

29-547 
29-64 

29-739 

29-775 
29-587 
29-910 

30-044 
30-146 
3o-i68 

29-980 
29-899 
29-736 

29-693 


29-918 


70-2 
71-0 
75-2 

82-3 
88-6 


81-2 
82-4 
67-7 

67-0 

69 
76-2 

79-0 
78-0 
7S-I 

75-8 
72-0 
70-5 

70-6 
67-0 
68 

65-2 
56-2 
62-4 

6i-2 

66-2 


70-1 
7S-4 
81-0 

69-8 


72-8 


34-0 
48-7 
43-4 


56-6 
59-6 

48-7 
60-7 
54-4 

47-0 
46-9 
42-2 

47-5 
00-0 
49"9 

447 
54-1 
42-3 

43-4 
5i-7 

447 

41-4 

477 
43-7 

38-4 
42-0 
38 

5i-o 
56-7 
47-9 

53-5 


64-1 
59-7 
58-7 

67-. 

7i'6 

66-9 

64-0 
69-2 
58-3 

55-8 

57-6 
6o-i 

63-1 

63-0 
63-7 

597 
60-8 
55-9 

57-4 
56-7 
53-4 

53-5 

49'-' 
52-4 

5o-6 
53-c 
53-0 

58-3 
65-2 
65-3 

59-3 


59-6 


48-5 

45- 

45-8 

48-6 
53-8 
52-6 

48-3 
57-0 
56-0 

41-3 
41-1 
46-1 

49"4 
54-2 
51-7 

56-1 
45-6 
42-0 

42-3 

457 
47-8 

45-4 
45-0 
40-4 

42-5 
40-9 
43-5 

48-0 
5o-o 

52-1 

56-0 


47-8 


109-8 
io3-3 
I  lo-o 

119-3 

125-1 

121-0 

1  ii-o 
ii3-2 

78-8 

83-0 

I IO-6 

987 

106-5 
ii6-6 
1 14-2 

97-0 

98-0 

118-7 

94'° 
99^4 
97'4 

90-3 
56-2 
84-6 

81-8 

85-5 

105-5 

94"4 
104-3 
106-0 

69-8 


07-0 
34'9 

48-3 
40-9 
53-0 


54-2 


32-6 

38-7 

42-1 

43-6 
48-1 
32-4 

04-5 
48-0 
3 1-5 

30-9 
47-0 
34-5 


27-2    62 


66-6 
66-6 
67-1 

67-1 
67-6 
6S-1 

67-5 
66-6 
66-2 

6.4-6 
64-7 
64-7 

64-6 
65-6 
65-8 

65-6 
65-5 
64-6 

64-6 
64-4 
64-6 

65-0 
6a-6 
62-6 


100- 1 


6l'2 
29-3 

4.4-1 

52-3 


5i-o 


40-3 


62-7 
61-6 

61-6 
6i-i 
61-6 

62-6 


64-8 


64-4 
65-4 
64-4 

64-9 
65-4 
65-9 

64-5 
65-4 
64-6 

62-9 
62-9 
62-9 

62-4 
63-4 
63-7 

63-4 
63-4 
62-6 

62-6 
62-4 
62-g 

63-4 
62-4 
60-2 

60-4 
60-4 
59-4 

59-4 
58-9 
59"4 

61-4 


62-8 


0 

0 

0 

0 

1 5-6 

23-8 

4-0 

4- 

1-6 

14-6 

23-8 

0-9 

— 

2-6 

12-9 

27-0 

2-4 

— 

o'5 

iS-7 

35-2 

5-0 

+ 

5-2 

17-8 

32-0 

1-3 

4- 

q-6 

14-3 

26-2 

6-6 

4- 

4-9 

i5-7 

29-6 

3-2 

-1- 

2-0 

12-2 

24-1 

I '4 

4- 

7-2 

2-3 

8-0 

0-5 

— 

3-6 

14-5 

25-2 

4'4 

— 

6-0 

i6-5 

27-9 

3-4 

— 

4'' 

14-0 

27-7 

O'O 

— 

i-o 

13-7 

27-2 

o-o 

4- 

1-6 

8-8 

20-q 

o-o 

4- 

1-0 

12-0 

25-5 

0-0 

"r 

2-3 

3-6 

1 5- 1 

o-o 

— 

17 

ID-2 

22-q 

7-2 

— 

0-0 

10-9 

24-8 

Q-O 

— 

5-2 

i5-i 

25-9 

0-q 



3-5 

ii-o 

20-5 

6-6 

— 

4-1 

5-6 

i9'4 

0-2 

— 

7-2 

8-1 

16-0 

0-0 



6-9 

4-5 

10-8 

1-3 

— 

IO-8 

12-0 

21-9 

0-7 

— 

7-9 

8-1 

16-9 

0-0 

— 

9-6 

I2-I 

22-9 

0-7 

— 

6-9 

g-U 

20-9 

0-0 

— 

6-7 

10-3 

20-5 

2-5 



1-3 

i5-2 

26-2 

6-6 

4- 

5-8 

i3-2 

3o-3 

0-6 

4- 

6-2 

3-3 

8-0 

1-8 

4- 

0-3 

n-8 

22-8 

2-0 

1-5 

W^W  :  WNW 
W  :   WSW 

wsw 

sw 
wsw 

N:   SW 

wsw 

Variable 

W  :  WNW 

NW : NNW 

SE  :  SW 

SW 
SE  :  NE 
Calm  :  N 

N 

N  :  N£ 

NE 

Calm 

NNW 
S 

N  :  NE 

N 

NW 

SW 

N 

Calm 

SSW  :  SW 
SW 
SSE 

SSW 


WSW 

NW 
WSW 

SW 

SW 

wsw  :  N 

WSW 

wsw 

SW:  W 

NW  :  W 

NNW  :  E 

Variable 

NE  :  ESE 
E 

N 

N  :  SW 

NN£:  ESE 

N 

NE  :  E 

NNW  :  SSW 

NW  :  N 

NE 

NNW 

NW 

Vari  able 

N 
SW 

SW 
SW  :  S 
SSW 

wsw  :  SW 


3-0 

O-O 

0-0 

0-0 
0-0 
0-0 

1-0 

1-5 
2-5 

2-4 

O-Q 
0-0 

0-0 
0-0 

1-5 

0-0 
0-0 
o-o 

0-0 
0-0 
o-o 

1-0 
3-0 
o-o 

o-o 

0-0 

0-0 
1-0 

0-0 

2-0 
4-0 


lbs. 

0-0 
0-0 
0-0 

O-O 
O'O 
0-0 

0-0 

0-0 
o-o 

0-0 
0-0 

O'O 

Q-Q 
O-Q 
O-O 

0"0 

0-0 
0-0 

0-0 
0-0 
0-0 

0-0 
0-0 
0-0 

o-o 
0-0 

O'O 

o-o 
o-o 
o-o 


lbs. 

0-2 
Q-O 
0-0 

0-0 
0-0 
0-0 

O-O 
0-2 
0-2 

0-3 

0-0 
0-0 

0-0 

0-0 

0-0 


2?4 

H7 

164 

196 
1 85 

147 

3ii 

219 
298 

309 

144 
124 


140 
'99 


0-0 
0-0 

0-0 


0-0 
0-0 
0-0 

0-0 
0-0 
0-1 

0-3 


279 


!6o5> 


0-0  '  166  0-00 
0-0  '  139  I  o-oc 
0-0    102  1 0-00 


loO  I  O'OO 

1 14  I  0-00 
1241  O 


O-O  299  I  0-00 
0-2  I  325  I  0-53 
0-0    167    o-oc 


99 
154 
I  S3 


272    0-02, 
9 1    0-00' 

365  1  O'OO; 


Baeomeiee  Rbajdings  from  Ete-Obseetatioxs. 


The  first   maximum   in   the  month 
The  second  maximum  , , 

The  absolute  maximirai  , , 

The  fourth  maximum  , , 

The  fifth  maximum  ,  , 

The  range  in  the  month  ■was  o'"  -  ;8b 


was  29'" -98 1  on  the  3rd; 
was3o'"-oii  on  the  5th; 
was30'°-292  on  the  14th; 
was  29'"  "8.^8  on  the  22nd  ; 
was  30'"- 206  on  the  27th  ; 


The  first  minimum  in  the  month  was  29'" -875  on  the    ist. 

'was  29'" -894  on  the  4th. 
was  29'"- 625  on  the  gth. 
was  29'" '506  on  the  19th. 
was  29"'-5s5  on  the  23rd. 
was  29'"  •  O34  on  the  3 1  st. 


the  second  minimum 
the  third  minimum 
the  absolute  minimum 
the  fifth  minimum 
the  sixth  minimum 


The  mean  for  the  month  was  29'"-9i8,  being  o'"- 129  higher  than  the  average  of  the  preceding  23  years. 
Tempeeature  of  the  Aik. 

The  highest  in  the  month  Tfras  88°-  0  on  the  gth  ;  the  lowest  was  38°- 1  on  the  27th. 

The  range  ,,  was  50°- 5. 

The  mean  , ,  of  all  the  highest  daily  readings  was  7  2°  •  8,  being  the  same  as  the  average  of  the  preceding  23  years. 

The  mean  , ,  of  all  the  lowest  daily  readings  was  4S ■'  •  5 ,  being  4° •  8  loivcr  than  the  average  of  the  precedin'r  23  years. 

The  mean  daily  range  was  24'^-3,  being  4°-S  greater  than  the  average  of  the  preceding  23  years. 

The  mean  for  the  month  was  59°-6,  being  i°-8  lower  than  the  average  of  the  preceding  23  years. 


AT  THE 

Royal  Obskrvatouy,  Greenwich,  in  the  Y 

EAR  1864.                                                     (xxv) 

JIONTH 

ELECTRICITY, 

CLOUDS  and  weather. 

and 
DAY, 

1864. 

A.M. 

P.IL 

A.M. 

P.M. 

LUg.         I 

0 

w    :     0     :    w 

7,  ci,  ci.-cu,  ci.-s,  Ii 

8,  ci.-cu,  cu      :     6,  ci.-cu,  ci       :     9,ci.-cu,cu.-s 

2 

0 

0 

7,  ci,  ci.-cu,  ci.-s 

9,  ci,  ci.-cu,  ci.-s,  cu.-s  :     8,  ci.-s,  ci.-cu,  ms 

3 

0 

0 

4,  li.-cl,  h 

3,  ci,  li                            :     9,  ci,  ci.-s 

4 

0 

w     :    0     :    w    1 

I,  ci. 

4,  ci                                  :     3,  ci,  nis 

5 

0 

0 

0                                     :     0 

0                       :     3,  ci                   :   10,  ci.-s 

6 

0 

0 

10,  ci.-3,  sl.-f 

10,  ci.-s               :     4,  ci,  ci.-cu       :     0 

7 

0 

0       :      w 

0,  m                                :     I,  ci,  h 

7,  ci.-cu  _                          :     3,  ci.-cu,  ci.-s 

8 

0 

0 

10 

10,  ci.-s              :     4,  ci,  ci.-cu       :     4,  ci,  ci.-s,ms 

9 

m 

w     :  m  N  :     0 

10,  li-r 

10,  sc,  h.-r                        :     5,  ci.-s,  ms 

10 

w 

0 

5,  ci.-cu,  cu 

9,  ci.-cu,  ci.-s                    :      i,ci.-3,  ms 

'I 

0 

0 

4,  cu,  ci,  ci.-cu,  ci.-s 

4,cu,ci,ci.-cu,ci.-s :      I,  ci,  ci.-cu        :     0,  ms 

12 

0 

0 

2,  ci 

7,  ci,  ci.-cu,  h  :     3,  ci                   :     0,  ms 

13 

0 

0      :      m 

3,  ci,  h 

5,  ci,  ci.-cu                      :     1,  ci.-s,  ci,  ms 

1        '  + 

5,  ci,  ci.-cu 

2,  li.-cl                             :     2,  li.-cl 

1        " 

7,  ci 

0                       :     0                        :   10,  V 

1        >6 

0 

0 

10,  sl.-r 

10                       :     7,  ci.-cu,  li        :     0,  h 

17 

0 

0 

6,  ci,  ci.-cu 

3,  ci.-cu,  ci,  ci.-s,  li       :      I,  ci,  h 

iS 

0 

0        :       w 

2,  ci,  ci.-cu 

2,  ci,  ci.-cu       :     9,ci.-s,ci,ci.-cu  :     2,  ci 

;          '9 

■yv 

w     :     0     :     w 

I,  ci,  h 

7,  ci,  ci.-cu,  cu.-s           :    10 

.'  1       20 

0 

5,  ci,  ci.-cu 

8,  ci.-ri;,  ci.-s  :   10,  ci.-3                :    '6,  ci.-cu,  ci.-s 

21 

•s 

sP,sN,sp,g-cur  :     0 

10                                      :   10,  ci.-.=,  t,  l).-r,  hi 

9,  t,  r               :     V                        :    'o 

22 

w 

w       :        0 

4,  ci,  ci.-cu,  ci.-s 

10,  ci.-s,  cu.-s                  :   10,  sl.-r 

23 

mN 

0 

10,  h-r                              :   10,  c.-li-r 

10,  c-r                 :   10,  ci.-s                :     3,  s,  ci.-s 

24 

w 

w        :        0 

4,  ci,  ci.-cu,  cu 

8,  ci,  ci.-cu,  ci.-s            :     2,  ci,  sl.-f 

25 

0 

0 

3,  ci,  Ii 

7,ci,ci.-s,cu.-s,h  :  10,  ci.-s               :     0,  1 

26 

w 

0 

0 

6,  cu,  ci.-cu                    :     0 

^7 

■w 

w       :        0 

0                                      :     1,  ci,  Ii 

1,  ci                  :     5,  ci,  h              :     2,  ci,  ci.-s 

=  3 

0 

w 

10,  ci.-s,  cu.-s 

10,  r                                   :   10,  oc.-li.-sbs 

29 

w 

0 

7,  ci.-cu 

g,  ci.-cu,  ci      :     5,  ci                   :     0 

3o 

3 : 

0 

0 

I,  ci 

0                                     :   10,  lli-i- 

3i 

0  ■ 

0 

w       :        0 

10,  th.-r                            :   10,  li.-r 

10,  li-r                :     V                       :     0,  ms 

w       Humidity  of  the  Air. 

Temperature  nf  the  I)ew  Point. 

"              The  highest  in  the  month  was  d^'  ■?,  on  the  9th  ;  and  the  lowest  was  .^7''S  on  tlie  24th. 

The  mean             , ,             was  47^-8,  being  6' -3  hm-er  than  the  average  of  the  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'""3,?3,  being  o'"-oS9  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  for  tlie  raontli  was  3s"--,  being  i^'-o  less  than  tlie  average  of  the  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  65  (that  of  Saturation  being  represented  by  100),  being  12  less  than  tlie  average  of  the  preceding  23  years. 

WeiylU  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  533  grains,  being  3  grains  greater  than  the  average  of  the  preceding  23  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  5 '3. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  fl-om  0  to  10,  was  o'y. 

"Wind. 

The  proportions  were  N.  7,  S.  4,  W.  10,  E.  2  and  Calm  8.     The  gi-eatest  pressure  in  the  month  was  4""-o  on  the  square  foot  on  the  31st. 

Kain. 

Fell  on  5  days  in  the  month,  amounting  to  i'""3i,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  being   i'"'o8   less  than  tlic  avtrage  fall  of  the 

preceding  49  years. 

Electuicity. — The  insulating  lamp  was  not  burning  on  August  14  and  15. 

GuEExwicii  Observations,  1864. 
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Results  of  Daily  Meteorological  Observations 


MONTH 

and 

DAY, 

1864. 


Phases 
of 
the 

Moon. 


O     S     CJ 

H  o  tH 
-3  fj-2 


•a  I  2 
s « 3 


Readings  of  Thermometers. 


Dry. 


Mean 
Daily 
Value. 


Dew 
Point. 


Mean 
Daily 
Value. 


Si 


In  the  Water 
of  the  Thames, 
at  Greenwich, 
by  Self-Re.sis- 
tering  Ther- 
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Barometer  Readings  from  Ete-Oeservations. 

The  first  maximum  in  the  month  was  29'" -942  on  the     ist  ;  the  first   minimum   in   the   month    was  29' 


was  29'"- 919  on  the    5th  ;  the  second  minimum 
was  29'"-8;o  on  the    8th  ;  the  third  minimum 
was  29'" -878  on  the  10th  ;  the  fourth  minimum 
was  2q'"-89i  on  the  1  2th  ;  the  fifth  minimum 


was29'"-soi  on  the   i  jth  ;  the  absolute  minimum 
was  29'"-  769  on  the  20th  ;  the  seventh  minimum 


The  second  maximum 
The  third  maximum 
The  fourth  maximum 
The  fifth  maximum 
The  sixth  maximum 
The  seventh  maximum 

The  absolute  maximum         , ,         was  30'"*  242  on  the  26th. 
The  range  in  the  month  was  i  ''"031. 

The  mean  for  the  month  was  29'"' 777,  being  o'"'o42  hu-er  than  the  average  of  the  precedin; 
Temperatcre  op  the  Aie. 

The  highest  in  the  month  was  75°- 1;  on  the  Sth  ;  the  lowest  was  40'-  9  on  the  i  2th. 

The  range  , ,  was  34°  •  6. 

The  mean 

The  mean 

The  mean  daily  range  was  i8°'2,  being  o''-3  hss  than  the  average  of  the  preceding  23  years. 

The  mean  for  the  month  was  56° -9,  being  the  same  as  the  average  of  the  preceding  23  years. 


525  on  the  3rd. 
was  29'"-  758  on  the  6th. 
was  29'"- 727  on  the  9th. 
was  29'"' 668  on  the  nth. 
was  29'" -39  2  on  the  14th. 
was  29'"' 21 1  on  the  i6th. 
was  29'"- 627  on  the   21st. 


23  years. 


was  34  •  b. 

of  all  the  highest  daily  readings  was  67° '3,  being  the  same  as  the  average  of  the  preceding  23  years, 
of  all  the  lowest  daily  readings  was  49°- 1!  being  o°'  3  higher  than  the  average  of  the  preceding  23  yea 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1861. 
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Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  62"- j  on  the  8t)i ;  and  the  lowest  was  .59- '3  on  the  i:th. 
The  mean  , ,  was  49^'  7,  being  i°-  2  lotrer  tliaii  the  average  of  tlie  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  o'"'3j7,  being  o'""o22  less  than  the  average  of  the  preceding  23  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air. — The  mean  fortlie  month  was  4^"''0,  being  o«''  2  less  than  the  average  of  the  preceding  23  years. 

Degree  of  Humidity The  mean  for  the  month  was  77  (tliat  of  Saturation  being  represented  by  100),  being  4  less  than  the  average  of  tlie  preceding  23  years. 

Weight  of  a.  Cubic  Foot  of  Air. — The  mean  for  the  montlt  was  533  grains,  being  i  grain  less  than  the  average  of  the  preceding  23  years. 
Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  i  o,  was  6  •  j. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  i '  3. 
Wind. 

The  jiroportions  were  N.  2,  S.  12,  W.  i3,  E.  j,  and  Calm  2.     The  greatest  pressure  in  the  month  was  s,""-o  on  the  square  foot  on  the  6th  and  9th. 
Rain. 

Fell  on  1 6  days  in  the  month,  amounting  to  2'" '  76,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'"  •  S3  greater  than  the  average  fall  of  the 
preceding  49  years. 
Eleoteicitt. — The  moveable  part  of  the  electrical  apparatus  fell  frou)  the  top  of  the  pole  to  the  ground  in  consequence  of  a  brealiage  in  its  suspension  on  September  22. 
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Results  of  Daily  Meteorological  Observations 
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97-0 

41-4 

54' 2 

52*4 

8-0 

14-6 

5-0 

—   o-g 

N 

N 

0-4 

0-0 

o-o 

244 

0-oc 

II 

3o-i63 

58-3 

46-9 

5o-5 

42-2 

78-2 

45-5 

54- 1 

52-4 

8-3 

12-4 

2-3 

—  o-q 

NNW 

NNW 

0-5 

0-0 

0-0 

260 

O'OC 

12 

•  • 

30-09C 

59-2 

477 

52-8 

40-9 

75-0 

37-5 

53-8 

5i-7 

8-9 

14-1 

5-0 

4-    1-8 

NNW 

NW 

o-o 

0-0 

o-o 

226 

0-00 

i3 

In  Equator  : 

PlTigO. 

2g-gi3 

56-2 

46-0 

50-9 

41-8 

63-2 

34-6 

53-9 

5i-4 

9-1 

1 3-6 

'■9 

4-  0-4 

W  :  NW 

NW 

i-o 

0-0 

0-1 

l8q 

o-oo 

'+ 

29-886 

58-2 

45-3 

5o-q 

44-5 

62-1 

34-2 

53-9 

5 1 -6 

6-4 

1 1-6 

o-g 

4-   0-8 

W 

N 

0-0 

o-o 

0-0 

l38 

o-oc 

i5 

Full 

29-961 

56-c 

37-7 

45-6 

38-6 

84-2 

29-7 

53-7 

5o-8 

7-0 

1 5-0 

0-0 

-  4-2 

N 

SW 

0-0 

0-0 

0-0 

166 

o-oc 

i6 

•     • 

29-666 

59-4 

44-3 

51-7 

43-3 

79-0 

34-2 

5i-6 

49"4 

8-4 

14-8 

0-0 

4-  2-1 

SW 

SW 

«7 

o-o 

0-2 

368 

O-O" 

17 

•     • 

29-507 

60-8 

48-q 

53-8 

47-8 

79-5 

40-7 

5i-i 

48-9 

6-0 

i3i 

2-0 

+  4-4 

WfiW 

wsw 

3-5 

0-0 

0-2 

294 

o'c: 

18 

•     • 

29-510 

62-6 

48-3 

53-7 

47-4 

87-1 

39-1 

5 1 -6 

49"4 

6-3 

12-7 

2-1 

+  4-5 

SW  :  WSW 

SW  :  SSAY 

0-0 

0-0 

o-o 

175 

o-cc 

•9 

Grpalest 
Declinmion  N. 

29*059 

67-2 

45-. 

58-1 

5o-q 

86-0 

,  ^ 

52-6 

5o'4 

7-2 

14-4 

0-0 

4-  9'o 

SSE 

S 

4-0 

0-0 

0-6 

447 

o-oc' 

20 

■  • 

29-227 

64-2 

46-0 

5i-7 

39-5 

87-8 

42-6 

52-6 

49-6 

12-2 

i8-8 

5-9 

+   2-6 

S:  \vs\y 

SW 

g-o 

0-0 

i'9 

327 

q-q: 

21 

•  • 

29-280 

56-2 

42-6 

5o-3 

44-0 

66-0 

37-4 

53-6 

5.-4 

6-3 

i3-o 

2-0 

+    1-4 

S  :   SSE 

S£ 

2-3 

0-0 

0-1 

249 

o-oc 

22 

Last  Qr. 

28'948 

5q-2 

47'9 

52-4 

487 

7q-6 

47-3 

53-1 

50-9 

57 

7-2 

i-g 

+   3-8 

SSE 

SSE  :  SSW 

3-4 

o-o 

0-3 

360 

o-oc 

23 

•  • 

28-996 

56-2 

46-7 

40'9 

43-7 

75-4 

42-2 

53-1 

5o-g 

6-2 

8-2 

1-3 

4-   1-6 

SW 

SW 

8-0 

0-0 

i-o 

328 

o-ii 

24 

•  • 

29-241 

60-0 

39-4 

48-.? 

42-0 

93-3 

32-1 

52-1 

49'9 

6-3 

i6-i 

O'O 

4-   0-4 

SW 

SW:S 

0-0 

o-o 

0-0 

82 

o-oc 

25 

Apogee 

29-315 

56-4 

37-9 

48-8 

46-5 

78-5 

01-9 

52-6 

50-4 

2-3 

7-2 

0-5 

-f    1-3 

Calm 

ENE 

o-o 

0-0 

0-0 

200 

o-oc 

26  In  Equator! 

29-139 

55-5  48-3 

52-4 

5i-i 

58-7 

44"4 

52-6 

50-4 

1-3 

3-6 

0-6 

4-    5'o 

E 

NE 

o-o 

o'o    0-0 

1 33 

o-oc 

27 

•  • 

29-160 

57-2  51-7 

53-3 

5i-6 

62-0 

5r3 

53-4 

5i-2 

>7 

3-8 

0-6 

+    6-1 

Calm 

WSW  :  SW 

0-0 

0-0   0-0 

1 55 

o-3i( 

28 

29-062 

60-2  44-0 

5i*4 

46-8 

90-4 

4'7 

53-1 

So-g 

4-6 

1 1-4 

Q-O 

+    4-4 

S 

E:ENE 

o-o 

o-o 

o-o 

200 

o-oc 

29 

, , 

29-555  53-7  47-3 

5o-o 

47-2 

66-8 

45-2 

53-0 

5i-4 

2-8 

4-8 

1-5 

4-   3-2 

NE 

NE 

1-5 

0-0 

0-0 

255 

o-oc 

00 

New 

29-837 

48-2 

38-9 

43-0 

40-6 

5o-o 

37-0 

5i-6 

49"4 

2-4 

4"4 

1-8 

-  3-6 

NNE 

NNE 

0-0 

o-o 

O'O 

164 

o-oJ 

3i 

•• 

3o-o3i 

497 

38-7 

43-9 

37-9 

79"9 

35-2 

5o-6 

48-4 

60 

10-7 

0-7 

-   2-6 

ENE 

E  :  ESE         i 

2-1 

0-0 

0-2 

25o 

o-oc 

Cleans 

•• 

29-684  58-2  44-1 

5o-5 

43-7 

80-3 

37-9   54*0 

5i-8    6-8 

12-41 

2-0 

-  0-6 

1 

•  • 

•  • 

Sura 

7674 

Sum 

i-g6 

- 

Bako.aieteu  Readings  from  Ete-Obsekvatioks. 

1                                                                                                                                 The  first  minimum    in   the  month  u 

?as  29'"-g38  on  the  is 

t. 

The  first  maximum  in  the  month   was  3o'°.igoon  the    3rd;  the  second  minimiira             ,,               > 

pas  29"' -896  on  the  s 

th. 

Tlie  absolute  maximum           ,,          -was  3o'"*  205  on  the  Jith  ;  the  third  minimum                ,,               t 

ras  29'"-875  on  the  i^ 

tth. 

The  third  maximum                ,,           -was  29'". 999  on  the  15th  ;  the  absolute  minimum         ,,               t 

ras  28'"-895  on  the  ic 

th. 

Tlie  fourth  maximum              ,,           was  29'" -398  on  the  20th  ;  the  fifth  minimum                ,,               v 

'as  28'" -905  on  the  2; 

nd. 

[ 

The  fifth  maximum                 ,  ,          was  29'"-373  on  the  25th  ;  the  sixth  minimum               ,  ,               v 

?as  29'° -08  7  on  the  26 

th. 

Tlie  range  in  the  month  was  I'^^^io. 

The  mean  for  tlie  month  was  29'"-684,  being  o'""oi2  lower  than  tlie  average  of  tlie  preceding  23  years. 

Tekperatuke  of  the  AtE. 

The  highest  in  the  month  was  67°'  2  on  the  19th  ;  the  lowest  was  37°'5  on  the  6th. 

■I 

The  range             ,,            was  29°- 7. 

i 

I 

The  mean             , ,             of  all  the  highestdaily  readings  was  58°-2,  being  o°'5  lower  than  the  average 

of  the  preceding  2  3  y« 

ars. 

1 

The  mean             ,,             of  all  the  lowest  daily  readings  was  44°' i,  being   Me  .scjne  a.s  the  average  of  t! 

le  preceding  2  3  years. 

1 

The  mean  daily  range  was  14°'  i,  being  o"'  ^  less  than  the  average  of  the  preceding  23  years. 

m 

The  mean  for  the  month  was  50^'  5,  being  the  same  as  the  average  of  the  preceding  23  years. 

J 

t 

■^ 

AT   THE   KOYAL    OBSERVATORY,    GREENWICH,    IX   THE   YeAR    1864.                                                                          (xxi.x) 

ELECTRlCITy. 

CLOUDS  AND  WEATHER. 

JIOKTII 

and 
DAY, 

1R64. 

A.TiI. 

P.M. 

A.M. 

P.M. 

Jet.       I 

1 

3,  ci,  ci.-cn,  v 

10,  ci.-s                                :     0 

2 

10,  sl.-r                              :     5,  ci.-cii,  cu 

7,  cu,  ci.-cu,  ci,  ci.-s        :     7,  ci.-cu,  ci.-s 

3 

6,  cu,  ci.-cu,  cu.-s 

2,  ci,  ci.-cu,  w                 :     2,  ci.-s,  v 

4 

0,  ci,pt.-\v 

3,  ci,  ci.-cu,  w                  :     9,  ci.-cu,  ci.-s 

5 

I,  ci,  ci.-cu,  w 

0,  w                                    :     0 

6 

0                                        :     0 

0,  w                     :   10                       :    10,  ci.-s 

c 

c               7 

I,  ci 

0                                          :     0 

8 

2,  ci 

5,  ci,  ci.-cu,  cu  :   10,  ci.-s            :   10,  ci.-s,  s 

9 

lo                                        :  10,  ci.-s 

10                           :   10                       :     9,  V,  lu.-co 

10 

3,  ci,  V 

10,  ci.-3                                :   10 

11 

10,  V 

10                                          :   10 

12 

10                                          :   10 

10,  ci.-s,  ci.-cu                    :   10,  ci.-s 

1  c 

10                                          :   10,  ci.-s 

10                           :   10,  V                   :   10 

1  u 

10                                        :   10,  gt.-glm 

9,  cu.-s,  ci.-s,  ci,  ci.-cu   :   10,  ci.-s,  1' 

'°            i5 

0 

6,  cu,  ci.-cu,  ci.-s             ;  10,  sl.-tj  vv 

•' ■             16 

9,  ci.-cu,  ci.-s 

9,  ci.-cu,  ci.-s                    :   10,  ci.-s,  cu.-s,  ci,  sl.-r 

i°         17 

,8 

10,  sl.-r 

10                                       :   10,  ci.-s,  li.-slia 

6,  ci,  ci.-cti,  ci.-s 

10,  ci,  ci.-cu,  cu.-s              :    10 

i:    '9 

2,  ci 

7,  ci,  ci.-cu,  w   :     4,  ci,  ci.-s,  v   :   10,  w,  sl.-r 

'°    20 

10,  r,  st.-w                          :     I,  ci,  li.-cl,  w 

4,  ci,  ci.-cu,  cu.-s,  st.-w:     0 

''■    21 

10,  ci.-s,  ci 

10,  ci.-s                :   10,  ci.-s             :   10,  sl.-r 

!"       " 

10                         :   10  h.-r                   :     g,  r,  ci.-s,  ci 
10,  r                                      :   10,  st.-w 

10,  cu.-s,  li.-slis   :    6,  ci,  ci,-cu,  cu.-s,  v  :  r,  ci.-s,s,'.n 

;    ^5 

10,  w                     :     V                       :     0 

24 

sl.-f                                      :     2,  ci.-s,  ci 

I,  li.-cl,  ci           :     0,  m                 :     c,  f 

«!      ^5 

10,  ci.-s 

ic,  ci.-s                                :   10,  ci.-s 

5^'      26 

10                                        :   10 

10                           :   10,  ci.-s              :   10,  r 

35  c            ,^ 

10,  r                                   :   10,  m.-r,  gt.-glm 

10,  ci.-s                                ;   10 

''            28 

10,  f                                   :     li.-cl,  V 

3,  ci                     :     3,  ci                  :   10,  ci.-s 

'°               2q 

10                                          :   10 

10                                          :   10,  sl.-r 

t'           3o 

10,  ci.-s,  th.-r 

10,  lli.-r                             :     0 

«=           3 1 

10                                          :   10,  ci.-s,  w 

9, ci, ci.-cu, cu.-s:     5,  ci,  ci.-cu,  cu,  v  :     0 

J-i  1  ■  : "  " 

HUMIDITY    OF    THK    AlR. 

^^            Temperature  of  tlic  Dew  Point. 

The  highest  in  the  month  was  53°' 2  on  the  27th  j  and  the  lowest  was  34°' 9  on  the  4tli. 

The  mean             „               was  43°'  7,  being  z°'  7  lower  than  the  average  of  the  preceding  23  years. 

Elastic  Force  nf  Vapour. — The  mean  for  the  month  was  o'"'28s  being  o'"-032  less  than  the  average  of  the  preceding  23  years.                                                                                         : 

WeiijUl  of  Vapour  in  a  Cubic  Foot  of  Air. — Tlie  mean  for  the  month  was  3'-'''-3,  being  o8'-4  less  than  the  average  of  the  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  montli  was  7S  (that  of  Saturation  being  represented  by  100),  being  g  less  than  the  average  of  the  preceding  23  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  539  grains,  being  the  same  as  the  average  of  the  preceding  23  years. 

Clouds. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  0  and  a  cloudy  sky  by  10,  was  6 '8. 

Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  0  to  10,  w:is  0-9. 

Wind. 

The  proportions  were  of  N.  7,  S.  6,  W.  (>,  E.  9,  and  Calm  3.     The  greatest  pressure  in  the  month  was  9""'o  on  the  square  foot  on  the  2otli, 

Rain. 

Fell  on  7  days  in  the  mouth,  amounting  to  i'"'o6,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  bclo-vr  the  ground  ;   being  i'*'73  less  than   the  average  lall  ot  the 

preceding  49  years. 

Electiucity.— The  Electrical  apparatus  was  not  yet  restored. 

; 


Results  of  Daily  Meteorological  Observations 


MONTH 

and 

DAY, 

1864. 


Phases 

of 

the 

Moon. 


V 


O) 


■3 

o  cj 


Readings  op  Thekmometees. 


Dry. 


Mean 
Daily 
Value. 


=!£  B 

£  f-a 

cc% 

Dew 

l^'^t 

Point. 

2  S  3 

a^^ 

««- 

Mean 

ErT  « 

Daily 

I=l5 

•E^-=- 

In  the  Water 
of  the  ThameSj 
at  Greenwichj 
by  Self- Regis- 
tering Ther- 
mometers.read 
at  9^  AM. 


Difference 

between 

the 

Dew  Point 

Temperature 

and 

Air  Temperature- 


Mean 
Daily 

■s 

Value. 

e 

ass 

g  gS 

-5  go 

—  o+S  tc 

QJ  Qj  rt  OS 

e;  S  «  o 


Wind  as  dedhced  pbom  Anemometeks. 


Osler's. 


;  Robin- 

;  so>'8 


General  Direction. 


A.M. 


P.SL 


Pressure 

in  lbs. 

on  the 

square  foot. 


?S 


s  ^ 


^  o  ^ 


0.3  = 

grt  o 


Nov.  I 
2 
3 

4 
5 
6 

7 
8 

9 

10 
II 
12 

i3 

14 
i5 

16 

17 
18 

•9 
20 
21 

22 
23 

24 

25 

26 


28 
29 


Means 


Greatest 
Declination  S- 


First  Qr 


In  Equator 
Periaiee 


Full 


Greatest 
Declination  N 


Last  Qr. 
Apogee 

In  Equator 


Neu- 

Greatest 

Declination  £ 


3o'047 
29'g95 
3o-i38 

3o-283 
3o'iq9 
3o'452 

3o'243 
29-960 
29'995 

29-87 
29-76 
29-646 

29-001 
28-617 
28-673 

29-210 
29-136 
29-272 

29'656 
29-448 
29-693 

29-400 
29-440 
29-097 

29-106 
28-945 
29-646 

29-626 
30-204 


29-626 


49-2 
47'6 
52- 

45-5 
53-0 

49-0 

45- 

44-8 

48-4 

44-6 
41-2 

42-5 

5o-o 
53-0 

50-7 

47-1 
54-3 
53-7 


40-9 
39-7 
34-7 

3o-i 
33-9 
33-5 


44"4 
43-5 

427 

37-0 
42-5 
40-6 


3o-6  36-3 

28-9  36*9 
32-4  39-9 


25-9 
28-,4 
3i-6 

36-2 

40-7 
35-3 

40-9 
35-2 
40-8 


53-9  37-9 
52-4  43-0 
5i-5  35-0 

52-5  38-7 
46-7i  37-3 
41-3  35-9 


44-5 
45-5 
46-6 

54-4 
47-5 
48-4 


48-5 


01-4 
34-0 
35-1 

427 
35-9 
37-7 


35-5 


34"9 
35-9 
37-9 

44-*6 
46-2 
43-7 


36-1 
36-1 


3o-i 

38-7 
32-3 

30-7 
34-1 
34-1 

28-7 
30-9 

347 

43-5 

40-3 
42-6 


4.3-7  41-0 
45-7  44-4 
47-4  38-7 


46-9 

47"4 
43-5 


44-0 
44-8 
43-1 


44-9  42-1 
42-2  39-4 
38-3  35-1 

38-5  35-3 


39-6 
42-2 


34-7 
37-3 


48-8  46-6 
41-3  36-9 
43-9  38-5 


07-9 


71-0 
63-2 
83-4 


34-0 
38-4 


45-5:     23-2 

77-0I  3r5 
77-6     25-0 


70-0 
45-0 
74-0 

75-0 
48-0 
45-6 

5o-o 
78-8 
69-6 

49-2 
54-3 
74-6 

77-5 
53-3 
68-5 

70-0 
58-7 
56-0 

68-0 
65-6 

697 

6o-3 
72-5 
54-2 


26-2 
23-4 
30-4 

18-0 
19-8 
20-9 

33-1 

39-2 
33-7 

36-2 
3i-i 
3i-2 

29-2 
38-6 
29-2 

29-7 
3o-2 
35-9 

24-6 
3i-i 

29-0 

41-6 
277 
34-4 


43-9 

45-4 
45-5 
45-1 

45-1 
45-1 
45-3 

45-7 

45-9 
46-1 


44"9 
44-8 


64-2,   30-4 


45-2 


c 

0 

0 

0 

0 

,  , 

8-3 

iQ-g 

5-1 

—   2-0 

7'4 
4-6 

10-7 
1 1-8 

2-0 
0-0 

-  2-7 

-  •5-4 

•• 

•'9 

3-8 
8-3 

4-8 
1 1-8 
16-0 

O'O 
1-2 

0-6 

-  8-9 

-  3-2 

-  4"9 

., 

5-6 

9-5 

0-4 

-   8-8 

2-8 
5-8 

4-8 
1 1-6 

Q-O 
0-6 

-  7-9 

-  4-6 

-• 

6-2 
5-0 
3-2 

I  3-2 

7-8 
5-9 

o-o 

Q-O 
0-0 

-  9-4 

-  8-1 

-  6-0 

II 

3-6 

0-0 

+    i-i 

41-2 

5-9 

1-1 

10-4 
3-8 

0-0 
O-O 

+  2-q 
+   0-7 

43-2 
44-1 
43-7 

2-7 
1-3 

87 

5-0 

3-8 

12-2 

0-2 
0-0 

3-9 

4-    i-i 

+  3-3 
+  5-2 

44-0 
447 
447 

I'-l 

0-4 

5-6 
5-2 

27 

1-5 

0-0 
0-0 

+  47 
H-  5-2 
4-    1-5 

45-2 

447 
44'9 

2-8 
2-8 
3-2 

5-7 
5-0 
4-4 

0-8 
0-6 
0-8 

+  3-2 
4-   0-8 

-   2-7 

3-2 

8-1 

o-o 

-   2-3 

42-9 
43-8 

4'9 
4-9 

8-6 
8-1 

o-o 
1-8 

—  1-3 
+    I-I 

•• 

2-2 

4-4 
5-4 

5-4 
7-8 
8-4 

ro 
0-5 
1-3 

+  7-3 
-  0-3 
4-   2-3 

43-9 

4' I 

7-8 

0-8 

—     1-2 

E 

NNE 
N  :  Calm 

Calm 

wsw 

N 
NE 

sw 

N 

Calm 
Calm 
Calm 

SSE 

SW 
SE 

N:   NW 
SSE 
SW 

sw 

SE 

s 

SW 
SW:   S 

NE  :  NW 

SW 

wsw 

wsw 

ssw 

SW 

ssw 


E:  NE 

NNE  :  N 
NNE  :  Calm 

sw 

N 

NE 

Variable 
W  :  N 
NE  :  E 

ENE 

Calm 
Calm  :  SE 

SSE 

SW  :  S 

E  :   N 

NW  :  WSW 

S  :   SSW 
WSW 

S  :  SSE 
SSE 
SSW 

SW 
S  :  SE  :  E 

WSW  :   SSW 

ssw  :  SSE 

WSW 

wsw :  ssw 

SW 
SW  :  SSW 

SSW 


lbs. 

lbs. 

lbs. 

4-0 

O-O 

0-5 

17 

0-0 

O'l 

O-O 

0-0 

0-0 

O-O 

0-0 

0-0 

i'4 

0-0 

o-i 

2-0 

O-O 

o-i 

0-0 

0-0 

0-0 

0-0 

0-0 

o-o 

O-Q 

0-0 

o-o 

2*0 

0-0 

O-I 

O-O 

0-0 

o-o 

0-0 

0-0 

o-o 

3-0 

O'O 

O-I 

1-6 

o-o 

o-i 

O-o 

0-0 

o-o 

0-0 

0-0 

0-0 

8-0 

o-o 

•7 

o-o 

O-Q 

0-0 

0-0 

0-0 

0-0 

0-2 

0-0 

o-o 

3-7 

o-o 

0-3 

o-o 

0-0 

o-o 

17 

0-0 

0-2 

5-0 

o-o 

0-4 

21 

o-o 

O-I 

1-8 

0-0 

o-o 

7-0 

o-o 

O-q 

0-0 

0-0 

o-o 

4-1 

0-0 

0-9 

•• 

•• 

•  • 

miles 

268 

197 
119 

170 
239 
160 


145 
129 

140 
65 

125 

3o3 
272 
175 

180 
526 

405 

228 
129 
234 

366 

268 
238 

354 
362 
354 

409 
307 
364 


7342 


Barometer  Readings  from  Eye-Observations. 
The  first  maximum  in  the  month  was  30' 
The  absolute  maximum 
The  third  maximum 
The  fourth  maximum 
The  fiftli  maximum 
The  sixth  maximum 
The  seventh  maximum 
The  eighth  maximum 
The  ninth  maximum 
The  range  in  the  month  was  i'"-882 
The  mean  for  the  month  was 


.S 1 7  on  the    4th  ;  the  first  minimum  in  the  month  was  30'"  - 156  on  the    5th. 
was  30'" -492  on  the    6th  ;  the  absolute  minimum 
was  29'"-328  on  the  i6th  ;  the  third  minimum 
was  29'"- 715  on  the  19th  ;  the  fourth  minimum 
■was  29'"- 715  on  the  21st ;  the  fifth  minimum 
was  29'" -J 30  on  the  23rd  ;  the  sixth  minimum 
was  29'"- 26;  on  the  25th  ;  the  seventh  minimum 
was  29'"-7i2  on  the  27th  ;  thr  eighth  miniimini 
was  30'"-227  on  the  29th  ;  the  ninth  minimum 


was  28'" -610  on  the  14th. 
was  29'" -02 1  on  the  17th. 
was  29'° -429  on  the  20th. 
was  29'" -346  on  the  22nd. 
was  29'" -069  on  the  24th. 
was  28'"-Sii  on  the  25th. 


29'°-55 


;  on  the  2Sth. 


was  29'" -929  on  the  3oth. 


9'"  -  626,  being  o'"  - 1 28  luiocr  than  the  average  of  the  preceding  23  years. 
Teiiperatcre  of  the  Air. 

The  highest  in  the  month  was  54^-4  on  the  28th  ;  the  lowest  was  25^-9  on  the  loth  ;  and  the  range  in  the  month  was  28°-5. 
The  mean  „  of  all  the  highest  daily  readings  was  48^-5,  being  o'-6  lower  than  the  average  of  the  preceding  23  years. 

The  mean  ,  ,  of  all  the  lowest  daily  readings  was  jj'^-  5,  being  2°-  o  loiver  than  the  average  of  the  preceding  23  years. 

The  mean  daily  range  was  13^-0,  being  1^-4  i/reiilcr  than  the  average  of  the  preceding  23  years. 
The  mean  for  the  month  was  42^-0,  being  2'-'-i  lower  than  the  average  of  the  preceding  "23  years. 
Osler's  Axejio.iietek.  On  the  17th  the  pressure  pencil  was  out  of  order  ;  and  on  the  18th  the  numbers  inserted  in  the  pressure  columns  refei  only  to  the  i ; 
9''  a.m.  and  midnight. 


hours  between 


AT  THE  Royal  Observatory,  Greenwich,  tn  the  Year  1864. 
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IMONTH 

and 

DAY, 

1 8  64. 


Nov. 


I 

2 
3 

4 
5 
6  ! 

7 
8 

9 

10 
1 1 
12 

i3 

«4 
i5 

16 

17 


'9 
20 
21 

22 

23 

24 

25 

26 

27 

28 
29 

3o 


ELECTEiaXY. 


A.M. 


P.M. 


CLOUDS  AND  WEATHER. 


A.M. 


P.M. 


7,  ci.-cu,  ci,  w 
10,  ci.-cu,  ci.-s,  V 
f,  li.-d 

o,  f,  h.-fr,  glm 
10,  sl.-f,  m.-r 
o,  b,  h.-fr 

10,  ci.-s 
10,  f,  h.-fr. 
sl.-f,  h.-fr. 

o,  th.-f,  h.-fr 
10,  th.-f 
10,  sl.-f 

10,  r 
10,  h.-r 
4,  ci,  ci.-s,  th.-f 

10,  sc,  gt.-glm 
10,  h.-r 
10,  r,  st.-w 


I,  ci 

10,  th.-f 

3,  ci,  V,  sl.-T 


:  10,  ci.-3,  sc,  th.-r,  \v 
:  I,  li.-cl 


o  : 

10,  ci-s 
5,  li.-cl,  th.-f 

10,  oc.-h.-shs 
g,  ci.-cu,  ci.-s 
10,  c.-h.-r 

o,  h,  ci,  h.-fr 
10,  r 
o,  ci 

10,  sc,  sl.-r 
o 
10,  s,  ci.-s 


2,  ci,  ci.-s 


:  5,  ci,  ci.-s,  st.-w 
:6,v 


10,  ci.-s 
3,  ci,  ci.-s 


g,  ci.-s.  cii.-s,  w  :   lo 

g,  ci,  ci.-cu,  ci.-s  :   lo 

6,  ci,  ci.-cu,  cu,  CU.-S,  ci.-s,  t:    o,  f 


:    10,  ci.-S 


10,  h,  f 


5,  ci,  ci.-cu,  th.-f :     o,  f 


8,  ci,  ci.-cu,  CI.-S,  V 
1,  ci,  ci.-cu 


g,  ci.-s,  01 
10,  th.-f 
10,  ci.-s 

o,  ci 
10 

10,  ci.-s 

10,  sc,  m.-r 
4,  ci,  ci.-cu 
10,  ci.-s 

10,  ci.-s,  .sl.-r 
10,  th.-r 


sl.-r 


I,  Cl,  Cl.-S,  vv 

10,  th.-cl,  f 
:  o 
1,  ci,  m 

o,  h.-fr 
10 
10 


10,  sl.-r 
10,  r 

10 

10,  h.-shs 


10,  SC,  r 


5,  ci.-s,  V 
10,  sl.-r,  sc 


8,  ci,  ci.-cu,  ci.-s,  cu.-s,  sl.-r :     o 

10,  ci,  ci.-s  :  10 

10,  th.-r  :    10 

7,  ci,  ci.-s,  .sl.-f  :     3,  ci,  v 


10,  ci.-s 
5,  ci.-cu,  ci.-s,  cu.-s,  t 

5,  li.-cl,  h 
10,  r 


9,  ci.-s,  ci,  sl.-r  :     o,  m 

10,  ci,  ci.-s  :   lo,  h.-r 

lo,  ci.-s  :  lo,  ci.-s 

o  :   lo,  \v,  r 

6,  ci,  ci.-s,  sl.-r  :  v 

2,  ci  :  lo,  s,  ci.-s 


lo,  th.-r  :  V,  w 

4,  ci,  ci.-s  :     o 

g,  ci,  ci.-cu,  ci.-s 


o,  h,  I 


2 
lO,  f 

o 
o 


10,  h-r 


Hl'.MIDITY    OF    TUE    AlR. 

Temperature  of  the  Dew  Point, 
The  highest  in  the  month  was  5i°-8  on  the  28th  ;  and  the  lowest  was  27°'  i  on  the  loth. 
The  mean  ,  ,  was  37°"(),  being  2^- 1  Inwer  than  tlie  aTcr.ige  of  the  preceding  23  years. 

Elastic  Force  of  Vapour. — The  mean  for  tlie  month  was  o'»-  228  being  o'°'025  less  than  the  average  of  the  preceding  23  years. 

Weight  of  Vapour  in  a  Cubic  Foot  nf  Air — The  mean  for  the  month  was  2«"'-6,  being  o^"-  2  less  than  tlic  average  of  the  preceding  23  years. 

Degree  of  Humidity. — The  mean  for  the  month  was  86  (tliat  of  Saturation  being  represented  by  100),  being  3  less  than  the  average  of  the  preceding  13  years. 

Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  montli  was  547  grains,  being  i  grain  less  than  the  average  of  the  preceding  23  years. 
Ci-ouijs. 

The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  6-5. 
Ozone. 

The  mean  amount  for  the  month,  on  a  scale  ranging  from  o  to  10,  was  o-6. 
Wind. 

The  proportions  were  of  N.  5,  S.  it,  W.  7,  E.  4,  and  Calm  3.     The  greatest  recorded  pressure  in  tlie  month  was  8""-o  on  thes.pinre  foot  on  the  18th. 
Rain. 

Fell  on  13  days  in  the  month,  amounting  to  a'"-  57,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground ;  being  o'"- 14  greater  than  the  aver.ige  fall  of  th« 
preceding  49  years. 
Electricity. —  The  electrical  apparatus  was  not  yet  restored. 
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^   i 

Readings  of  Thermometers. 

a  s  0 

Wind  as 

deddced  from  Anemometers. 

^cS 

1 

■5   ^ 

^  a  . - 
0  «  aj 

Difference 

between 

the 

■3—  a  oi" 

S-3 

3.2 

.=.a 

^f| 

Is         In  the  Water 

.^^           -e  XI,,  mi 

Osler's. 

KOUIN- 
SUN'd 

MONTH 

Phases 

Dew 

ill 

«  to 

01  iiiti  xii;imi_N, 

at  Greenwich, 

Dew  Point 

i^  s  5  " 
2  5  "  S 

Pressure 

—  1, 

II 

and 

of 

Dry. 

Point. 

to  ho 

III 

ilii 

S  S  S 

b.v  Self-Regis- 
tering Ther- 

Temperature 
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^  0  s  bii 

sis." 

0 

in  lbs. 

1"^ 

c  0 

—  3  . 

DAY, 

1864. 

the 

Moon. 

« 

g'S'S 
£■511 

III 

laiometevs,  read 
at  9ti  A.M. 

Air  Temperature. 

General  Direction. 

on  the 
square  foot. 

2  — 

°  i  - 

p  0  5 

=  2o 

0 

■a 

4J 

Moan 
Daily 

Mean 
Daily 

1 

1 

Mean 
Dail.v 

1 

■4^ 

A.M. 

P.M. 

1 

^ 

ll 

1 

rt 

5 

0 

Value. 

Value. 

5»3l 

0 

VaUie. 

0 

1- 

0 

i 

r^i 

In. 

0 

0 

0 

0           000 

0 

0 

0 

0 

0 

lb). 

lbs. 

lbs. 

miles 

ill. 

Dlc.  I 

•  » 

3o-oi8 

47-6 

35-9 

41-9 

38-8    78-8 

29-3 

44-6 

45-4 

3-1 

5-9 

0-0 

+    0-2 

sw 

SW 

O-O 

o-o 

0-0 

163 

o-oc 

2 

•  • 

3o-232 

45-5 

30-9 

38-6 

35-2    63-8 

26-2 

3-4 

6-1 

0-0 

—   3-2 

sw 

SW:  S 

0-0 

O-O 

0-0 

235 

o-oc| 

3 

•  • 

3o'ig6 

497 

42-0 

46-9 

44-4:  54-2 

1 

3o-o 

44"9 

437 

2-5 

4'4 

1-8 

+   5-2 

ssw 

SW 

0-8 

0-0 

0-0 

374 

o-oi 

4 

•  • 

3o-i2i 

48-4 

43-0 

46-1 

42-4 

5i-2 

43-0 

44-6 

43-1 

37 

5-0 

ri 

4-  4-6 

sw 

sw 

0-8 

0-0 

0-0 

355 

o-oc 

5 

.  • 

29-894 

53-7  43-2 

48-3 

38-2 

797 

40*2 

44-4 

43-9 

lo-i 

i3-8 

3-1 

4-  6-9 

sw 

sw 

1-5 

0-0 

o-i 

309 

o-oc 

6 

Flnt  QuarL-r  : 

In  Equator: 

Perigee. 

29-845 

5 1 -4  40-7 

46-5 

45-8 

59-2 

33-9 

44'9 

40-2 

07 

4-0 

o-o 

4-  5-4 

ssw 

sw 

o-o 

0-0 

0-0 

177 

o-oc 

7 

•  • 

2971  + 

49-2  09-8 

45-8 

44-6 

50-7 

38-6 

437 

43-4 

1-2 

4-8 

0-0 

4-  5-1 

SW:  S 

ssw 

0-9 

0-0 

0-0 

326 

o-oc 

8 

•  • 

29-500 

47-7140-2 

43-8 

41-8 

5i-5 

36-0 

•    • 

2-0 

-> .  ■> 
0  0 

ri 

4-  3-2 

s 

SW:  S 

1-5 

0-0 

O-I 

207 

O-I. 

9 

•• 

29-676 

49-6 

35-9 

43-1 

41-1 

72-0 

28-9 

•• 

•• 

2-0 

5-3 

0-0 

4-  2-6 

ssw 

ssw  :  SSE 

0-0 

0-0 

o-o 

l52 

O'OC 

10 

.. 

29-689 

46-3 

35-9 

40-4 

38-4 

5o-o 

3o-o 

43-8 

40-2 

2-0 

7-1 

o-o 

o-o 

SE 

SE 

o-o 

0-0 

O-Q 

149 

0-C( 

II 

,     , 

29-536 

5o-5 

35-2 

45-7 

43-8 

74-0 

27-6 

44-2 

40-0 

1-9 

6-9 

0-0 

4-  5-5 

s 

s 

4-0 

0-0 

0-3 

336 

Q-O 

12 

•• 

29-365 

49-2 

37-0 

43-8 

41-1 

52-5 

32-0 

4-5"9 

4'7 

27 

6-S 

o-o 

4-  3-8 

SE 

SSE  :  SW 

2-8 

0-0 

0-2 

201 

o-o 

13 

Greatest  Dec.N. 
;Fu11 

29-405 

46-0 

35-8 

41-8 

4I-I 

67-0 

28-7 

42-9 

41-2 

0-7 

1-9 

0-0 

4-   2-2 

SE 

E  :  SE 

o-o 

0-0 

0-0 

141 

O-Ql 

>4 

,  , 

29-622 

41-3 

37-2 

39-0 

36-2 

47-0 

3o-o 

41-9 

39-7 

2-8 

4-1 

17 

-  0-7 

ENE 

NE 

o-o 

0-0 

0-0 

233 

O-Q 

i5 

•• 

29-576 

36-0 

33-2 

33-9 

27-9 

36-0 

33-0 

40-8 

39-7 

6-0 

6-3 

3,-i 

-  6-1 

NE 

NE 

0-0 

O-O 

o-o 

240 

0-01 

16 

29-660 

35-6 

3o"5 

32-5 

27-6 

36  0 

25-7 

40-4 

39-8 

4'9 

5-9 

37 

-  7-8 

NE 

ENE 

0-9 

o-o 

0-0 

269 

O-QI 

17 

,  . 

29-659 

3o-5 

19-2 

24-4 

18-5 

34-4 

i6-i 

40-9 

397 

5-9 

10- 1 

4-I 

-157 

Variable 

NE:  SE 

o-o 

0-0 

0-0    124 

O-Q 

l8 

29-676 

35-8 

17-3 

29-5 

27-7 

35-9 

14-8 

39-2 

39-2 

1-8 

3-2 

0-0 

-10-4 

E:  ESE 

SE 

0-0 

0-0 

0-0  '  1 36 

o-l: 

•9 

.. 

29-770 

41-6 

25-3 

347 

33-0 

6i-o 

22-7 

39-9 

38-7 

'7 

4-8 

o-o 

-  4-8 

SE 

S:  SSE 

o-o 

0-0 

0-0    202 

o-oi 

20 

Apofftre  :   In 
Kqualor. 

29-708 

467 

35-3 

42-0 

40-9 

6i-o 

33-8 

42-9 

38-4 

i-i 

4-6 

o-o 

+  3-0 

SE 

SE 

0-0 

o-o 

0-0      98 

0-01 

21 

Last  Qr. 

29-819 

41-5 

36-5 

38-9 

33-6 

47-0 

34-2 

42-9 

38-4 

5-3 

7-4 

o-o 

4-  0-5 

Variable 

NW  :  N 

1-6 

0-0 

o-i  '356 

O-Q. 

22 

■  • 

3o-o54 

oj'Si 

32-7 

34-3 

277 

38-7 

32-0 

43-4 

38-4 

6-6 

8-4 

01 

-  :i-6 

NE 

NE  :  E 

3-0 

0-0 

i-o   352 

o-oi 

23 

,  , 

30-276 

33-6 

3o-o 

3 1 -3 

21-8 

33-6 

29-2 

43-1 

377 

9-5 

14-1 

4-6 

-  6-1 

E 

ENE 

4-2 

0-0 

I-I     320 

o-oi 

24 

•• 

30-393 

32-5 

27-1 

00-7 

22-9 

34-8 

24-1 

43-6 

37-0 

7-8 

9'4 

7-3 

-  6-3 

NE:  E 

NE 

2-0 

0-0 

o-i    257 

O-Oi 

25 

30-268 

34-5 

3i-7 

33-4 

26-2 

36-2 

3i-2 

44-9 

36-9 

7-2 

7-6 

4-8 

—   3-1 

E 

ENE 

O-Q 

0-0 

i 
0-0   282 

O-Oi 

26 

, , 

3o"i3o 

35-1 

3i-8 

33-1 

26-5 

38-2 

3o-6 

43-4 

36-5 

6-6 

8-1 

5-1 

—   3-3 

E 

ENE  :  NNE 

O-O 

0-0 

o-o      53 

0-0^ 

27 

Greal.-sl 
Declination  S. 

3o-i44 

35*4 

27-8 

3.7 

25-5 

39-5 

21-6 

43-5 

35-0 

6-2 

8-3 

4"9 

-   4-S 

N 

N  :  SW 

0-0 

0-0 

0-0  1  142 

0-0 

28 

New 

30-178 

41-4 

30-9 

37-4 

33-8 

5 1 -5 

29-7 

43-8 

35-7 

0-6 

6-0 

1-6 

4-   0-4 

SW 

SW 

0*0 

0-0 

0-0  1  1 56 

0-0 

29 

30-164 

43-5 

39-8 

4'7 

36-6 

52-3 

3S-0 

43-9 

35-9 

5-1 

6-8 

2-8 

+   4-4 

SW 

SW 

0-0 

0-0 

0-0  i  1 56 

0-0 

3o 

29-780 

41-6 

34-6 

38-0 

32-8 

55-0 

28-1 

43-7 

35-8 

5-2 

6-2 

2-2 

4-   0-6 

sw 

sw 

0-0 

o-o 

0-0  i  1 8 1 

1 

0-0, 

01 

'29-666 

38-0 

29-7 

33-7 

3o-5 

42-0 

19-3 

43-6 

36-9 

3-2 

6-0 

1-2 

—  2>'3i 

N:  NE 

NE 

o-o 

1 

0-0 

1 

o'o    206 

O-Q 

Means 

•• 

29-863 

42-5 

33-7 

38-5 

34-4 

5ri 

29-6 

43-1 

39-5 

4"' 

6-5 

••9 

—   0-8 

... 

•  •  • 

I 

Sum 
..     67SS 

Suit 

0-5 

Br 

Bakometek  Readings  from  ETK-OiiSEuvATioNS. 

The  first   maximum   in   the  month    was  30'" -242  on   tlie    2nd;    the  first  minimum  in  the  month   t 

ras  29'" -47 1  on  the    1 

ith. 

The  second  maximum             ,,             was  29'° -735   on  the    9th;    the  ahsolute  minimum      ,,              ■( 

ras  29'" '333  on  the  i 

-th. 

The  third  maximimi                ,,             was  29'" -674  on  the  14th  ;    the  third  minimura             ,,               i 

yas  29'"- 544  on  the  i 

,th. 

The  fourth  maximum              ,,            was  29'" -722  on   the  1 6th  ;    the  fourth  minimum          ,,              t 

fas  29'" -643  on  the  i 

-th. 

1 

The  fifth  maximum                  ,,            was  29'"-789  on  the  19th  ;    the  fifth  minimum             ,,               t 

ras  29"'-66i  on  the  2t 

5th. 

I 

1 

The  absolute  maximum           ,,            was  30'" '418  on  the  24th  ;    the  sixth  minimum            ,,               i 

vas  30'""  1 20  on  the  2( 

ith. 

i 

The  seventh  maximum            ,,            was  30'"- 234  on  the  29th  ;    the  seventh  minimum       ,,               i 

vas  29'" -623  on  the  3 

I  St. 

i 

The  range  in  the  month  was  i'"  •  o85. 

ll 

The  mean  for  the  month  was  29'° -863,  being  o"'-o42  hiijher  than  tlie  average  of  the  preceding  23  years 

Temperature  op  the  Aie. 

Tlie  highest  in  the  montli  was  ;3''7  on  the  5th  ;  the  lowest  was  ly^'j  on  the  18th. 

h' 

The  range             ,,             was3f)°-4. 

The  mean             , ,             of  all  the  liighest  daily  readings  was  42°  •  5,  being  2'''  8  lou-er  than  the  average 

of  the  preceding  23  y( 

:ars. 

The  mean             , ,             of  all  the  lowest  daily  readings  was  ^S^-  7,  being  2°-  0  lower  than  the  average  c 

f  the  preceding  23  ye 

irs. 

The  mean  daily  range  was  8-'*8,  being  o°-S  fe.s  than  the  average  of  the  preceding  23  years. 

r 

The  mean  for  the  month  was  38^-5,  being  i'mj  lou-er  than  the  average  of  the  precedmg  23  years. 

■ 

\x 
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ELECTRICITY. 


A.M. 


o 
o 

o 
o 
o 

w 
w 

o 
w 
o 


r.Ji. 


o 
o 
o 


w 
w 


o 
o 


CLOUDS  AND  WEATHER. 


A.M. 


4,  CI,  Cl.-S 

2,  ci,  h,  h.- 

fr, 

th.-f 

10,  sl.-r 

:  10,  ci.-s,  s 

10 

:  10 

3,  ci,  ci.-s 
g,  ci,  ci.-s. 

si. 

-f 

10 

10,  r 
2,  ci,  f 

0 

10,  sl.-r 

:  7,  V  V 

9,  CI,  Cl.-S 

9,  ci,  ci.-.s. 

s, 

f 

10 

:  10,  sl.-r 

10 

:  10,  01. -s 

10 

:  10 

10 

:  10,  sn 

10,  sn 

10 

:  10,  V 

10,  r 

:  10,  ci.-s 

10,  glm,  1- 

10 

:  10 

10 

:  10,  w 

10 

:  10 

10 

:  10 

10 

:  10,  ci.-s 

7,  Cl,  CI.-S 

8,  ci,  h.-f'i 

10 

:  10 

10 

:  10,  CI.-S 

9,  li.-cl,  h 

.-fi 

P.  jr. 


2,  Cl 

2,  ci 

10,  ci.-s 

10 

2,  ci 
10,  ci.-s 

lo 
9,  ci,  ci.-s,  V 
o,  ci 

3,  ci,  ei.-cu 
7,  li.-cl,  V 

10,  sl.-r 

10,  ci.-s 

10 

10,  ci.-s 

10 


:   o 
:  o 

:  8,  ci,  ci.-s 


:  o,  sl.-f 
:    10 
:   10 


:   10,  CI.-S,  ci 
:  o  :  o 

:  5,  ci,  ci.-s,  V       :  o,  f 

:   10,  V 

:  7,  tli.-el,  th.-r 
:  5,  V,  m  :   10 

:  o  :  o,  f 

:  o,  ci.-s,  w  :   10,  ci.-s,  cii.-s,  ci.-cu 


:    10,  Cl.-S 
:   10 


:  10 


9,  V,  oc.-sn 

:  0 

ID,  sn,  th.-r 

:  10 

2,  ci,  ci.-s,  V  : 

10 

0,  h 

6,  ci,  ci.-cu,  cu,  v: 

10 

10,  sl.-f 

8,  ci,  ci.-cu,  ci.-s  : 

10,  Cl.-S 

10 

10,  sl 

10,  w 

10,  w 

10 

10,  li.-cl 

10,  ci, 

-s 

10,  sl 

10 

10,  ci.-s 

10,  Cl 

-s 

10,  tli.-cl,  f 

10,  sl. 

-f 

6,  ci,  ci.-cu,  ci.-s,  li,  v:    10,  sl.-f 
10  :   10 

10,  ci.-s  :  V  :   10 


10,  tli.-r 


10,  fr.-r 


Humidity  of  the  Air. 

Temperature  of  the  Dew  Point. 
The  highest  in  the  month  was  47''7  on  the  6th  ;  and  the  lowest  was  i.")"'!  on  the  17th. 

IThe  mean  , ,  was  34^-4.  being  2°  •  7  lower  than  the  average  of  the  preceding  2  3  year.-. 

Elastic  Force  of  Vapour. — The  mean  for  the  month  was  O'"- 199,  being  o'"-o24  less  than  the  average  of  the  preceding  23  years. 
Weight  of  Vapour  in  a  Cubic  Foot  of  Air.— The  mean  for  the  niontli  was  2"-^,  being  o^'-  3  lesx  than  the  average  of  the  preceding  23  years. 
Degree  of  Humiilitj/.^The  mean  for  the  month  was  80  (that  of  Saturation  being  represented  by  too)  being  2  less  than  tlie  average  of  the  preceding  23  years. 
Weight  of  a  Cubic  Foot  of  Air. — The  mean  for  the  month  was  556  grains,  being  4  grains  greater  than  the  avenigeof  the  preceding  23  years. 
Louns. 
The  mean  amount  for  the  month,  a  clear  sky  being  represented  by  o  and  a  cloudy  sky  by  10,  was  7*9. 

DZONE. 

The  mean  amount  for  the  mouth,  on  a  scale  ranging  from  o  to  10,  was  1  •  o. 

tVlND. 

The  proportions  were,  N.  5,8.  12,  W.  5,  E.  9,  and  Calm  o.     The  greatest  pressure  in  the  month  w.as  4"" -2  on  the  square  foot  on  the  3  3rd. 

Jain. 

Fell  on   10  days  in  the  month,  amounting  to  oi»"5o,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  i'"-42  less  than  the  average  fall  of  the 
preceding  49  years. 
3lecteicity. — The  Electrical  ajiparatus  was  furnished  with  a  new  insulating  glass  and  was  finally  repaired  on  December  19. 


Geeenwich  Observations,  1864. 
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Maxima  and  Minima  Barometer-Readings, 
Maxima  akd  Minima  Readings  of  the  Barometer. 


The  following  table  contains  the  highest  and  lowest  readings  of  the  Barometer,  reduced  to  02°  Fahrenheit,  extracted  from  the  photographic 
records,  except  during  the  period  from  May  i3  to  June  26,  when  there  were  no  photographic  records.  The  readings  are  accurate  ;  but  the 
times  are  liable  to  great  uncertainty,  as  the  surface  of  the  quicksilver  frequently  remains  at  its  highest  or  lowest  point  through  several  hours. 
The  time  given  is  the  middle  of  the  stationary  period.  Where  the  symbol  :  follows  the  time,  it  denotes  that  the  quicksilver  has  been  sensibly 
stationary  througli  a  period  of  more  than  one  hour. 


MAXIMA. 

MINIMA. 

MAXIMA. 

MINIMA. 

Appr 

jxiniate 

Approximate 

Approximate 

Approximate 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1864. 

1864. 

1864. 

1864. 

d       h      m 

in. 

d        h       m 

in. 

d       li      m 

in* 

d         h      m 

in. 

January 

3.  10.  3o'. 
12.  22.  3o: 
i5.    9.  25". 
ig.  22.  40: 
25.    0.    0 
29.21.   0 

3o  '483 
3o  -203 
30-176 
30-145 
3o  -3o3 
3o  -354 

January         8.  21.    0 
14.  18.  i5: 
17.    3.  3o; 

22. 18. 35: 

28.    2.  l5 
February       3.    4.  3o : 

29-771 

3o-  1 1 1 

29-796 
29  -553 
29-738 
29  -849 

May              17.21.    0 
21.    9.    0 
24.    0.    0 
26.21.    0 
29.    8.  3o 

June              6.    3.    0 

3o  -106 

29  -905 

3o-ii8 

29-927 
29  -868 
29  -855 

May              20.    9.    0 

22.21.  0 
25.    9.    0 

28.22.  i5 
3i.    9.    0 

June              9.    3.    0 

29  -806 

29  -8o3 
29-773 
29-725 
29-573 
29  -601 

February 

4.  20.  3o: 

II.  7. 3o: 

l3.  22.     0 

18. 21.40 

24.  2  1.  45 

3o  -096 
29-680 
30-198 
3o-2u 
29-836 

10.    2.    0 
12.    i.3o 
16.    2.00 
21.    6.    0; 

29.    2.    0 

29-275 
29-173 
29-577 
2g  -5oo 
29  -460 

10.    9.    0 
16.21.    0 
19.    9.    0 
24.    0.    0 
27.  i5.    0: 

29-770 
29-973 
3o-i3o 
3o  -046 
3o  -007 

14.    9.    0 
17.21.    0 
23.    3.    0 
26.    I.    0 
July               2.  16.  3o: 

29  -353 
29  -851 
29-779 
29-751 
29-488 

March 

I.  II.    0: 

7-  11-45: 
8.  II.    0: 
10.    0.    0 
12.  21.  20; 
16.  12.    ol 
23.  i3.  3o: 
3o.  18.45 

29  -733 
29-077 
29  -loi 

29  -559 

30  -109 
3o  -045 
29  -S78 
29  -670 

March            6.  22.  20 

7.  21.35 

8.  21.  3o 
11.    3.    0 

1 5.    3.  3o: 
19.  23.45 
28.  i3.    0: 
April             I.     3.    0 

28-786 
28-865 

28  -914 
29-380 

29  -666 
29  -464 

28  -935 

29  -5oo 

July               6.  10.  i5: 
II.  21.  20 
1 5.  21.  45 

22. 22. 3o: 
26. 20. 10: 

3o.  22.  20: 
August          0.21.35 
2.  14.  25 

3o  -020 
29-975 
3o  -007 
29-863 

29  -824 

30  -056 
29  -926 
29  -993 

9.    9.25 
12.  22.  35 
21.    9.    0 
25.    9.  3o 
27.  21.  35 
August          0.  i3.  10: 

I.    5.  i5: 

4.  4.55: 

29-885 
29  -85o 

29  -705 

29-  520 

29-672 

29  -840 

29-866 
29-884 

April 

2.  i5.  3o: 

5. 1 1. 15; 

7.21.   0 

17.21.45 

23.  22.  3o 

29  -846 

30  -i5o 
3o  -241 

29  -951 

30  -105 

3.  18.  5o 

6.    3.  25 

i5.    2.40 

19.    5.  20 

29.    9.    0 

29-688 
3o  -o55 
29  -525 
29-785 
29  -908 

4.  21.  20 

8   i3.  3o: 

i3.  21.  10 

21.  20.  25: 

26.21.    0 

3o  -012 

29  783 

30  -307 
29-838 
3o  -206 

7.  16.  20 

9.  4.  i5: 
19.  6.  5: 

22. 22. 40: 

3i.    0.    0 

29  -640 
29-625 
29  -504 
29  -555 
29  -634 

May 

0.  22.  3o 

3. 1 1,   o; 

5.  13.45: 

10.  i5.    0: 

3o  -046 
29  -790 
29-886 
29  -766 

May              2.  20.  i5 

4.    0.  3o 

8.  20.  45 

1 1.  21.    0 

29  -53o 
29  -675 
29  -428 
29-638 

September     0.21.    0 

4.  8.  10 

5.  14.  "^o: 
8.    9.30; 

29-942 
29-778 
29  -945 
29-870 

September    3.    3. 5o: 
4.  i5.  20: 
6.    6.    0: 

9-   4-  '5; 

29  -523 
29  -656 

29-758 
29-727 

Ll 
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Maxima  and  Minima  Readings  op  the  Barometer — concluded. 


MiVXIJLV. 


Approximate 

Mean  Solar  Time, 

1864. 


Eeadina;. 


MINIMA. 


Approximate 
Mean  Solar  Time, 
1864. 


d        h      m 

September     9.  19.  5o; 

12.  10.  i5; 

14. 21.  o; 

19.  22. 20; 

25.  21.  20 
October         2.  22.  45 

10.  21.  25; 

14.23.    o; 

20. 14.  o: 
24. 21.55: 

November     3.  22.  40; 
6.    7.15 
16.  i3.  40; 


29  '890 
29-896 

29  "Sox 
29769 

30  -242 
3o  •190 

00  '205 

29  -999 
29  -398 

29  -375 

30  "317 
3o  '496 
29  "340 


Reading. 


M.\Ji;iMA. 


Approximate 

Mean  Solar  Time, 

1864. 


September  10.17.20:  29-620 

14.    6.  2o!J  29  -389 

16.  6.    o;  29  -200 
20.  16.  3o  29  -560 

October  i.    4.25:  29-935 

5.    3.55:  29-896 

14.    3.    o  2g  -875 

19.  i5.    o  28  -784 

22.  ig.    o:  28  -goi 

26.  17.  3o:  29  -oSo 

November     4- ig-    o:  3o-i54 

14.    2.  20  28  -606 

17.  (12.  o)  28  -gSo 


d       h      m 

November  i8.  21.    o 

21.  o.  40 

22.  i8.  o'. 
24.  21.  55; 
27.  8.  3o; 
2g.    7.50; 

December      2.    g.  40; 

9.  II.    5; 

14.    9.40; 

16. 11.55; 

ig.    6.45 

23. 22. 25: 
28. 21. 5o: 


Reading. 


In- 
29-715 

29-718 

29  -534 

29  -267 
29-712 

30  -227 
00 -247 
29  -735 
29  -674 

29  -735 
29-798 
30-418 

30  -236 


jiinima. 


Approximate 

Mean  Solar  Time, 

1864. 


d       h      m 

November   20.    2.    o: 

22.  2.  10 

23.  18.  55: 

25.  14.  20: 
28.    o.  00 
3o.    7.40: 

December      7.  23.  3o 
12.    2.    o 
i5.  14.  45: 
17.    3.    6: 
19.  ig.    o: 

26.  4.40: 

3i.  II.  25: 


Reading. 


29  -425 

29  -335 

29  -040 

28  -720 

29  -55o 
29-880 
29-470 
29  -324 
29  -527 
29  -643 

29  "644 
3o-ii8 
29  -616 


Absolute  Maxima  and  Minima  Readings  op  the  Barometer,  for  eacb  Month  in  tbe  Year  1864. 

[Extracted  from  the  preceding  Table.] 


1864, 

MONTH. 


January . . , 
February. , 
March  . . . . 

April 

May 

Juno 

•T-'ly 

August. ... 
September . 
October. . . 
November , 
December  . 


Readings  of  the  Barometer. 


Maxima. 


In. 

3o  '483 

oO  -21  I 

00  -log 
3o  -241 
3o'ii8 
3o  'i3o 
3o  -o56 
3o  -307 
3o  -242 
3o  -2o5 
3o  -496 
3o  -418 


Minima. 


In. 

29  -553 
29  -173 
28  -786 
2g  '500 
2g  -428 
2g  -353 
2g-45S 
2g  -504 
2g  -200 
28-784 

28  -606 

29  -324 


Range  of  Reading 
in  each  Month. 


m 

0  -930 

1  -038 
I  -323 
0-741 

0  -6go 

0-777 
o-5g8 
o-8o3 

1  -042 
I  -421 

I  'Sgo 
I  -094 


The  highest  reading  in  the  year  -was  .^o'°-4q6  in  the  month  of  November. 
The  lowest  reading  in  the  year  -was  28'°-6o6  in  the  month  of  November. 
The  range  of  reading  in  the  year  was  i'°'890., 


E2 
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Monthly  Means 


Monthly  METEOROLoaicAL  Means  in  the  Year  1864. 


of  Results  for  Meteorological  Elements  at  the  Royal  Observatorv,  Greenwich,  in  the  Year  1864. 


11 


1S64, 
Month. 


Mean  Reading 

of  the 

Barometer. 


Temperature  or  the  Ate. 


Hi»best. 


Lowest. 


Range  in 

the 

Month. 


Mean  of  all 

the 
Hishest. 


Jlcan  of  all 

the 

Lowest. 


Mean  Daily 
Range. 


January  .  . 
February.  . 

March 

April 

j\Iay 

June 

July 

August  .  .  . 
September . 
October  . . . 
November  . 
December  . 


Means 


3o-044 
29 "760 

2f)  'OOo 

29-915 
29"837 
29-792 
29-356 
29-918 

29"777 
29-684 
29-626 
29-863 


54-0 
53-8 
58-0 
73-8 
8i-o 
78-4 
85-6 
88-6 
75-5 
67-2 
54-4 
53-  7 


29-798  68-7 


14-0 
20- 1 

26-9 
33-4 
33 '4 
42-3 
45-  8 
38 '  1 
40-9 
37-5 
25-9 
17-3 


39'7 
33-7 
3i  - 1 
40-4 
47-6 
36-1 

09 '8 
5o-5 
34-6 
29-7 
28-5 
36-4 


^i  ■  j 


07  -o 


41-4 

41  -5 

49-8 

58-3 
64-8 
69-5 
75-3 
72-8 
67-3 
58-2 
48-5 
42-5 


3i-7 
3i-2 

34-3 
40-0 

44"9 
49-1 
5i  -2 
48-5 
49-1 
44-1 
35-5 
33-7 


Mean 
Tempera- 
ture. 


Mean 
Tempera- 
ture of 
Dewl'oint 


Mean 
Elastic 

Force 

of 

Vapour. 


9"7 
10-3 
i5-5 

i8-3 

'9'9 
20-4 

24- 1 
24-3 
18-2 
14-1 
i3-o 


36-5 

36 -o 

41  -3 

48-2 

53-8 

57-4 

61-8 

59-6 

56-9 

5o-5 

42  -o 

38-5 


3i  -3 
3i-3 

36-2 
40-0 
45-6 
48-7 
5i-6 
47-8 

49'7 
43-7 
37-9 
34-4 


in. 

o- 176 
0-176 
o-2i5 
0-248 
o-3o6 
0*344 
0-382 
0-333 
0-357 
0-285 
0-228 
0-199 


Jleau 

Weight  of 

Vapour 

in  a 

Cubic  Foot 

of  Air. 


57-5 


41 -I 


16- 


48-5 


41-5 


2-0 
2-0 
2-5 
2-9 
3'5 
3-9 
4-2 

3-7 
4-0 
3-3 
2-6 
2-3 


Mcau 
additional 

WL-i(--llt 

roquircd  to 

satiiratr  a 

Cul)ic  I'uot 

of  Air. 


0-271 


3-1 


0-5 
0-5 
0-6 
1  -o 
I  - 1 
'■4 
i'9 

2*0 
I  -2 
0-8 
0-5 
0-5 


I  -o 


1864, 

Month. 


Jlean 

Degree 

of 

numidity, 

(Sat. 

=  100.) 


Jlean 
Weight 

of  a 
Cubic 

Foot 
of  Air.  !  °-i° 


Jlean 
Amount 

of 
Cloud. 


Rain. 


Number 

of 

Rainy 

Days. 


January. . . , 
February .  .  , 

March 

April 

^lay 

June 

July 

August  .  .  . 
September. 
October . . . 
November . 
December  . 


82 
83 
83 

74 

75 

.7  ■> 

70 
65 

77 
78 
86 
86 


56 1 

557 

546 

547 

538 

533 

029 

533 

535 

539 

547 

556 


Amount  collected 


on  the  Ground. 


Wind. 


From  Osier's  Anemometer. 


Means 


77 


6-8 

7-8 

6-9 
5-6 
6-3 

7"o 
6-4 
5-3 
6-2 
6-8 
6-5 
7-9 


6-6 


1 1 
12 
i5 

4 

10 

10 

3 

5 

16 

7 
i3 
10 


Gauge 
read 
daily. 


Gauge 

read 

Mimthly. 


Number  of  Days  for  Me.au  Direction  of  the  Wind 

referred  to 

different  Points  of  Azimuth. 


N. 


N.E.     E. 


0-88 
0-76 
2-53 
0-82 
2  -00 
0-92 
0-27 
i-3i 
2-76 
I  -06 
2-57 
o-5o 


iium 
116 


Sum 
i6-38 


0-9^ 
0-84 
2-72 
0-70 
1-94 
0-88 
0-30 
1-40 
2 -So 
i-i3 
2-65 
0-60 


Sum 
16-89 


4 
7 
5 
3 
3 
I 
4 

o 
6 
3 
6 


Sum 
44 


Sum 
40 


S.E. 


Sum 
34 


Sum 

27 


s.w. 


w. 


Sum 

28 


Sum 
108 


N.W. 


Number  of 

Calm  Days 

and  Days 

ou  which 

the  Pressure 

of  the  Wind 

was  less  than 

I  lb.  on  the 

Sq.  Foot. 


Sum 
32 


o 
1 

2 
I 

2 
2 
2 

3 
1 

2 
o 
o 


.McanDaily 

Pressure 

in  lbs.  on 

Square 

Foot. 


O 
O 
2 

9 
3 


Sum 

16 


2 
3 
3 

o 


Sum 
34 


0-40 
0-43 
0-47 
0-06 
o-o5 
0-04 
0-08 
o-o3 
0-06 
0-23 
o- 15 
0-06 


From 
Robin- 
son's 
Anemo- 
meter. 


2  —  f^.    O  F^ 


214 

256 
281 
192 
190 
246 
218 
195 
233 
248 
245 
219 
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Observations  with  the  Actinometer, 


Observations  with  the  Actinometek. 

Greenwich  Instrument      Readings  of  the 

Si 

Ajjparent 

Mean 

Greenwich 
Mean  Solar 

Thermo- 

Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

a". 

effect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

Result  of 

Time  cor- 

"0 

meter  in 
the  fluid  of 
the 
Actino- 
meter. 

Bulb 

1864. 

Time  of  the   the  Sun's 

fco  a 
0 

each  Group 
in  parts  of 
the  Scale. 

responding 

to  the 

Mean  of 

eachGroup. 

< 

Thermo- 
meter 
on  Grass. 

General  Remarks. 

U 
It 

0 

Initial 
Reading. 

Rays,  or  in 
the  Shade. 

Initial 
A. 

Terminal 
B. 

h        m        s 

div. 

dir. 

div. 

dir. 

dir. 

li      m       5 

0 

0 

0 

Jan.     6 

1.44.      0 

Sun 

17-8 

23-1 

5-3 

Cloudless. 

N 

45.30 

Shade 

24-6 

25-1 

0-5 

5-3 

}.. 

J) 

)> 

47.       0 

Sun 

27-6 

33-8 

6-2 

5-9 

1.46.45 

12 

}f 

99 

48.30 

Shade 

34-2 

34-4 

0*2 

5-1 

)) 

J? 

5o.    0 

Sun 

34-6 

39-0 

4"4 

4-2 

'» 

»j 

5i.  3o 

Shade 

097 

40-0 

0-3 

4-0 

j> 

J) 

53.    0 

Sun 

40-0 

44-3 

4-3 

4-1 

3» 

39 

54.30 

Shade 

447 

44-8 

o-i 

47 

J> 

99 

56.    0 

Sun 

44-8 

5o"o 

5-2 

5-4 

)) 

5S 

57.30 

Shade 

5o-2 

49-8 

-0-4 

47 

>    4-4 

1.58.    0 

II 

)» 

» 

1.59.    0 

Sun 

49-5 

53-0 

3-5 

4-0 

» 

»? 

2.    0.  3o  Shade 

53-1 

52-5 

-0-6 

4' J 

)) 

)? 

2.    0!  Sun 

52-0 

55-6 

3-6 

4'4 

>J 

■•> 

3.  3o  Shade 

55-8 

54-9 

-0-9 

4-3 

?> 

99 

5.    0 

Sun 

54-6 

57-9 

3-3 

4-0 

-; 

?) 

99 

6.3o 

Shade 

58-0 

57-5 

— 0-5 

3-6 

J) 

)) 

8.    0 

Sun 

57-0 

59-9 

2-9 

3-6 

>    3-5 

2.    8.3o 

10 

>> 

99 

g.  3o  Shade 

6o"i 

59-3 

-0-8 

3-2 

5J 

)) 

II.    0  Sun 

59*0 

6o-8 

1-8 

2-5 

^ 

*) 

?5 

12.  00  Shade 

6o-6 

6o-o 

-0-6 

2-4 

JJ 

9) 

14.    0  Sun 

59-5 

6i-3 

1-8 

2-4 

>    2-4 

2.  i5.  i5 

ID 

JJ 

99 

1 5.  3o  .Shade 

6i-3 

6o-8 

-0-5 

'2-3 

35 

99 

17.    0  Sun 

6o-2 

62-0 

1-8 

2-5 

, 

J> 

J) 

2.  i8.  3o 

Shade 

62"0 

61-2 

-0-8 

•• 

?? 

N 

Jan.   1 1 

2.  i5.    0 

Sun 

11-6 

17-9 

6-3 

•  • 

Clear. 

N 

16. 3o 

Shade 

17-8 

i5-8 

—  2-0 

8-0 

•  • 

)> 

19 

18.    0 

Sun 

147 

20'5 

5-8 

7-8 

S> 

., 

I  g.  3o:  Shade 

20-4 

i8-5 

-i-g 

7'9 

if 

)> 

21.    0  Sun 

17-6 

23-8 

6-2 

8-1 

?» 

?) 

22.  3o   Shade 

24.    0,  Sun 

23-5 

20-5 

21-5 

25-g 

—  2-0 

5-4 

7-8 
7*4 

>    77 

2.  23.  45 

9 

;: 

99 
19 

99 
99 

25.  3o  Shade 

25-2 

23-2 

—  2-0 

7-6 

99 

99 

27.    0  Sun 

22-0 

277 

57 

7-8 

•  • 

)> 

99 

28.  3o  Shade 

277 

25-6 

—  2-1 

7-6 

•  . 

•   • 

J) 

?j 

1 .  3o.    ol  Sun 

23-8 

29*0 

5-2 

71 

5J 

jj 

2.3i.3o  Shade 

28-9 

272 

-17 

•• 

)J 

N 

Jan.  1 1 

2.  55.    0  Sun 

9-2 

i3-o 

3-8 

,  , 

,    , 

Clear. 

N 

56.  3o  Shade 

12-6 

10-2 

-2-4 

5-q 

1 

99 

5> 

58.    0'  Sun 

8-9 

12-0 

3-1 

5-6 

>    5-8 

2.  58.  3o 

7 

93 

99 

2.5g.  3o 

Shade 

12-4 

9-8 

-2-6 

5-9 

i 

» 

J3 

3.    I.    0 

Sun 

8'o 

11-5 

3-5 

•• 

•• 

53 

N 

Jan.  25 

23.  55.    0 

Sun 

407 

53-6 

i2-g 

.  , 

Clear. 

N 

56.  3o 

Shade 

56-2 

58-5 

2-3 

ir2 

1 

)> 

99 

58.    0 

Sun 

5g-5 

73-5 

14-0 

ir8 

>  "7 

23.  58.  3o 

19 

„ 

99 

23.  59.  3o 

Shade 

76-0 

78-0 

2'0 

12-0 

J 

JJ 

3? 

26 

0.    I.    0 

Sun 

79"2 

93-3 

141 

•• 

99 

N 

Jan.  26 

0.  21.    0 

Sun 

6-0 

19-8 

i3'8 

.  , 

Clear. 

N 

22.  3o  Shade 

22-0 

237 

17 

12-6 

-. 

99 

79 

24.    0  Sun 

24-1 

38-8 

147 

i3-o 

99 

99 

25.  3o 

Shade 

41-0 

42-6 

1-6 

12-2 

)) 

J? 

27.    0 

Sun 

43-2 

56-1 

12-9 

II-6 

>  12-8 

0.  27.  3o 

19 

39 

99 

28.  3o 

Shade 

58-5 

59-5 

I'O 

12-8 

99 

„ 

3o.    0 

Sun 

597 

74-3 

14-6 

137 

99 

33 

3i.3o 

Shade 

76-5 

77-3 

0-8 

14-0 

)) 

33 

0.  33.    0 

Sun 

777 

92-8 

i5-i 

» 

N 

In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initial  N  is  that  of  Mr.  W.  C.  Nash. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1864, 
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Observations  with  the  Actinometer — continued. 

Greenwich 

Instrument 

Readings  of  the 

0) 
a 

Apparent!      ^^^^^ 

Greenwich 

Mean  Solar 

0 

Thermo- 

Blackened 

Day, 

Mean  Solar 

exposed  to 

Graduated  Scale. 

on 

effect  of  the    Result  of 

Time  cor- 

0 

meter  in 

Bulb 

1S64. 

Time  of  the 
Initial 

the  Sun's 
RayF,  or  in 

s^l 

_  ^""  ?       each  Group 

responding 
to  the 

< 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

Radiation 
in  parts  of 
the  Scale. 

in  parts  of 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

0 

the  Scale. 

Mean  of 
each  Group. 

nometer. 

on  Grass. 

0 

h       m       8 

diT. 

.liv. 

div. 

div. 

div. 

h       m       s 

0 

0 

0 

Jan.  26 

1.22.     0 

Sun 

8-0 

i8-2 

IO-2 

Light  clouds  over  the  Sun. 

N 

23.  3o 

Shade 

19-6 

19-5 

—  O'l 

io'6 

1 

•  • 

'J 

)> 

25.     0 

Sun 

19-3 

3o-o 

10-7 

107 

}  10-6 

1.  25.  3o 

16 

*  • 

J3 

JS 

26.30 

Shade 

3ro 

3i"o 

o-o 

IO-5 

J 

,  ^ 

9} 

53 

1.28.  0 

Sun 

3o-6 

40-9 

10-3 

•  * 

» 

N 

Jan.  28 

I.  43.    0 

Sun 

19-8 

21-2; 

I '4 

•  • 

Sun  obscured  by  dense  cirro- 

N 

stratus     clouds     throughout 

44.30 

Shade 

21-7 

22'0 

0-3 

ri 

•• 

this  set  of  Observations. 

»j 

46.    0 

Sun 

22-0 

23-3 

1-3 

I'O 

•   » 

9) 

jj 

47.30 

Shade 

23-7 

24-0 

0-3 

ri 

>        1*1 

I.  48.    0 

14 

•    • 

?J 

)> 

49.  0 

Sun 

24'o 

25-5 

1-5 

V2 

•  « 

» 

)> 

5o.  3o 

Shade 

25-8 

26-0 

0-2 

II 

, 

)) 

>) 

1.52.     0 

Sun 

26-0 

27-1 

II 

«   ■ 

» 

N 

Jan.  28 

22.56.    0 

Sun 

2-0 

14-8 

12-8 

•  • 

Sun  free  from  cloud. 

N 

57.30 

Shade 

17-2 

»9'4 

2-2 

T7 

■^ 

•   • 

» 

99 

22.59.    ° 

Sun 

20-4 

27-4 

7-0 

5-1 

,    , 

Clouds  passing  over  the  Sun. 

jj 

23.    0.  3o 

Shade 

28-9 

3o-5 

1-6 

8-8 

^    ^ 

J) 

J) 

2.    0 

Sun 

31-4 

45-2 

i3-8 

I2-I 

•  • 

Clear  about  the  Sun. 

J) 

3.3o 

Shade 

477 

49-5 

1-8 

I2-I 

•   . 

99 

99 

5.    0 

Sun 

5o-5 

64-5 

14*0 

I2-I 

•  « 

99 

)> 

6.3o 

Shade 

67-1 

69-0 

1-9 

i3-o 

=■  ir7 

9) 

8.    0 

Sun 

70*0 

85-8 

i5-8 

13-9 

20.        7.        0 

17 

*    • 

•? 

)j 

9.  3o 

Shade 

88-5 

90-5 

2-0 

127 

•  • 

)> 

J) 

II.    0 

Sun 

3-3 

17-0 

137 

II-8 

•  » 

Light  clouds. 

)j 

12.  3o 

Shade 

ig-3 

21-2 

I  "9 

1 3-4 

•    • 

A  dense  small  cloud.  Sun  wholly 
obscured. 

3J 

14.    0 

Sun 

22-1 

39-0 

i6-9 

i5-o 

,   , 

Quite  clear  about  the  Sun. 

JJ 

i5.  3o 

Shade 

42'0 

43'9 

1-9 

i3-8 

,    . 

99 

5) 

23.  17.    0 

Sun 

44-5 

59M 

i4'6 

36-0 

jj 

N 

Jan.  29 

2.49.    0 

Sun 

lO'O 

1 8-6 

8-6 

38-2 

Clcai'  throughout. 

N 

5o.  3o 

Shade 

i9'4 

i8-8 

-0-6 

9'o 

■^ 

, , 

5) 

)j 

52.     0 

Sun 

1 8-3 

26-5 

8-2 

8-9 

91 

J) 

53.  3o 

Shade 

27-0 

26-2 

-0-8 

9-2 

>    9'o 

2,54.        0 

9 

•  • 

)» 

>» 

55.    0 

Sun 

26-0 

34-6 

8-6 

9-5 

1 

, , 

99 

;j 

56.  3o 

Shade 

35-0 

34'o 

—  i-o 

8-5 

J 

•  • 

99 

)) 

2.58.    0 

Sun 

33-3 

397 

6-4 

39-8 

J* 

N 

Feb.    I 

2.41.    0 

Sun 

21.6 

28-3 

67 

28-0 

Cloudy  throughout. 

N 

42.  3o 

Shade 

29.8 

3i-8 

2-0 

4' I 

. , 

99 

)) 

44.    0 

Sun 

32.5 

37-9 

5-4 

3-6 

, , 

jj 

)) 

45. 3o 

Shade 

39.3 

40-9 

1.6 

5-3 

'    5'3 

2.  46.     0 

II 

j> 

)) 

47.    0 

Sun 

41.5 

4q'9 

8-4 

6-8 

. . 

s> 

jj 

48.30 

Shade 

5i.5 

53-0 

I '5 

6-7 

. 

)J 

J) 

2.  5o.    0 

Sun 

53.8 

6i-8 

8-0 

29-8 

5J 

N 

Feb.  6 

2.    6.    0 

Sun 

i5-2 

18-9 

37 

20'0 

Dense  clouds  ;  Sun  seen  occa- 
sionally. 

N 

7.50 

Shade 

20-0 

21-5 

1-5 

2-3 

" 

,  . 

jj 

J) 

9.    0 

Sun 

2  2-0 

25-9 

3-9 

2-6 

>    2-6 

2.    9.  3o 

16 

,  , 

)) 

j> 

10.  3o 

Sh.ade 

27-0 

28-1 

11 

2-8 

J 

,  , 

?) 

>> 

2.  12.    0 

Sun 

28-5 

32'4 

3-9 

2ro 

99 

N 

Feb.  6 

2.  19.    0 

Sun 

40-3 

49-5 

9-2 

, , 

Sun  shining  brightly. 

N 

20. 3o 

Shade 

5r5 

52'9 

I  "4 

4-8 

4-8 

2.21.     0 

i5 

, . 

J) 

J) 

2.  22.    0 

Sun 

53-2 

56-4 

3-2 

• . 

Dense  clouds. 

N 

In  every  observation,  whether  in  the  f 

un's  rays  or  in  the  shade,  the  teraiinal  reading  was  taken  exactly  one  minute  aflcr  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  K 

idiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  wliic 

1  immediately  follows  it. 

The  initial  N  is  that  of  Mr.  W.  C.  Na 

3h. 
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Observations  with  the  Actinometer, 


Obseevations  with  the  Actinometer — continued. 


Day, 
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Greemvieh  Instrumect 

Mean  Solar,  exposed  to 

Timeof  thel  the  Sun's 

Initial       Rays,  or  in 

Reading,     tlie  Shade, 


Readings  of  the 
Graduated  Scale. 


Initial 
A. 


Terminal 


Mar.  2 


Mar.  14 


Mar.  i5 


Mar,  1 5 


2.  36.    o| 
37.  3o 

39.  o 

40.  3o 
42.  o 
43.30 

2.  45. 

2.  41. 

42.  3o 
44.  o 
45- 3o 

47.  o 
48.00 

o 
3o 

o 


5o. 
5i. 
53, 


16 


Mar.  16 


2.  34.  3o 

22.  18.    o 

19.  3o 

21.  O 

22.  3o 

24.  O 
25. 3o 

22.  27.     O 

23.  40.    O 
41.  3o 

43.  o 

44.  3o 
46.  o 
47.30 

49.  o 

50.  3o 

52.  o 

53.  3o 
55. 

56.  3o 

58.    o 

23.  5g.  3o 

o.     I.    o 

2.  26.    o 

27.30 
2g.  o 
3o.  3o 

32.  o 

33.  3o 

35.  o 

36.  3o 
38.  o 
3g.  3o 

2.41.    o 


Sun 

Sliatle 

Sun 

Shade 

Sun 

Shade 

Sun 

Sun 

Shade 

Sun 

Sliade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

vSun 

Shade 

Sun 

Sun 

Shade 

Sun 

Sliade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 
Sun 
Shade 
Sun 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 


div. 

.     i8-o 

24-1 
26-8 

377 

40- 1 

47'9 
49-5 

26-2 

35-2 

40-5 
41-5 
63'3 
64-3 
1 8-0 

I9'i 

367 

11-5 

28-1 

297 
47-0 
48-5 
67-5 
69-2 

8-S 
34-8 
37'o 
6r8 
63-4 
7-2 
9-0 
32'4 
32-4 
53-8 
53-6 

687 
68-2 
91-5 
137 


14-2 
34-8 
3i-6 
48-8 
43-9 
6o-6 
55-2 

71-2 

65-8 
81-9 
76-1 
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a 

< 

0 

1 

fl 

P 

CJ 

tc 

0 

.a 
0 

S 

div. 

23-0 
26-1 
36-2 
39*3 
46-6 

4Q'i 
56-6 

32'4 

34-8 
39-6 
4i'5 
6o'5 
64' I 
82-9 
i8-8 
34'5 
37-3 

25-8 
29'4 
44-+ 
48-2 
64-8 
68-8 
85-4 

3i-5 
36-0 
58-4 
62-8 
82-4 
8-2 

29-8 
32-4 
5 1 '9 
53-8 
6yo 

68-3 
89-5 
907 
34-2 

34*2 
32-6 
48-3 
45"5 
6o-5 
57-1 
7r2 
67-6 
8i-8 
78-2 
89-5 


Apparent 
effect  of  the 
Sun's 
Radiation 
in  parts  of 
the  Scale. 


Mean 
Result  of 


Greenwich 
Mean  Solar 
Time  cor- 


each  Group  responding 
in  parts  of  |      to  the 
the  Scale.      Mean  of 
leachGroup. 


Thermo- 
meter in 
the  fluid  of 
the  Actino- 
meter. 


Blackened 

Bulb 
Thermo- 
meter on 

Grass. 


General  Remarks. 


5-0 
2'0 

9'4 
1-6 
6-5 
r2 
7-1 

6-2 

1-2 

4"4 

ro 
ig'o 

0-8 
1 8-6 

0-8 
i5'4 

0-6 

i4'3 
1-3 

147 

V2 

1 6-3 
1-3 

I  6-2 


22 

/ 

I 

2 

21 

4 

I 

0 

19 

0 
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0 

20 

8 

o-o 

19 

5 

O'O  1 

i3 

4 

— 0 

4 

21 

•3 

— 0 

•8 

2o'5 

20-0 

—  2 

•2 

16 

■7 

-3 

•3 

i6-6 
— 3'5 

i6-o 
-3-6 

i6-o 
-37 

13-4 


5-2 
7-6 
6-4 
5i 
5-6 


4'i 

i8-i 
1 8-0 

17-8 
i6-2 

147 


l3-2 
i3-5 
I4'3 
i3'o 
14-9 


20-8 
20'3 

I9'2 

i8-o 
18-9 

20-3 
20'2 

19'5 
i6'5 
i3'6 

17-8 

21-9 

217 


20-6 
19-5 

20'0 
20-0 
19-8 

19-6 
i9'6 
1 9-6 
1 8-4 


)»  6-0 


37 


.i7"o 


14"2 


2.41 


2.  40.  40 


2.  5o.  3o 


)>i9-i 


22.  20. 


25 


25 


o   32 


23.  5i.    o 


37 


>i97 


,34. 


27 


38-0 


40-0 
43-8 


46-0 


04-0 
44-0 


5i-3 

53-8 


56-0 


Cloudy. 


Sun  obscured  by   dense   cirro- 
stratus  cloud. 


Clear  about  Sun. 


Thin  clouds. 


ClouiUcss. 


Clear. 


In  every  observation,  -n-hethcr  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  ivas  taken  exactly  one  minute  after  the  initial  reading. 

The  '-Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 
Th- initial  N  is  that  of  Mr.  W.  C.  Nash. 


Light  clouds  passing  over.  The 

Sun  was  obscured  for  5o'* 
Light  clouds. 
Clear. 


Clear. 


AT  THE  EoYAL  Observatory,  Greenwich,  in  the  Year  18Gi. 
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Observations  "nvith  the  Actinometee — continued. 


Day, 
1864. 


Greenwich 

Mean  Solar 

Time  of  the 

Initial 

HuadinR. 


Instrument 
exposed  to 
the  Sun's 
Kays  or  in 
the  Shade. 


Readings  of  the 
Graduated  Scale. 


Initial 
A. 


Terminal 
B. 


a 
I 


Apparent 
effect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 


Mean 

Result  of 

each  Group 

in  parts  of 

the  Scale. 


Greenwich 

Jlean  Solar 

Time  cor- 

0 

responding 

to  the 

Mean  of 

3    c 

each  Group. 

< 

Thermo- 
meter in 
the  fluid  of 
the  Acti- 
nometer. 


Blackened 

Bulb 
Thermo- 
meter 
on  Grass. 


General  Remarks, 


C 


Mar.  17 


Mar.  18 


Mar.  18 


Mar.  18 


Mar.  19 


Mar.  19 


h        Til  si 

23.  26.    o  Sun 

27.30  Shade 
29.    o^ 


Sun 


00.  3o,  Shade 
02.    ol  Sun 
33.  3o  Shade 

35.  o  Sun 

36.  3o  Shade 

38.  o^  Sun 

39.  3o]  Shade 
23.  41.    o  Sun 


Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Sun 
Shade 
Sun 
Shade 
Sun 
1 1.  3o  Shade 
2.  1 3.    o   Sun 

2.  47.    o  Sun 
48.  3o|  Shade 
5o.    o  Sun 
5i.  3o;  Shade 
53.    o  Sun 


o.  28.  o 
29.  3o 
3i.  o 
32.  3o 

34.  o 

35.  3o 

37.  o 

38.  3o 

40.  o 

41.  So 
o.  43.    o 

2.    4.    o 
5.  3o 

7.  o 

8.  3o 


54.  3o 

2.  56.    o 

3.  22.    o 
23.  3o 

25.  o 

26.  3o 

28.  o 

29.  3o 
3i.  o 
32.  3o 

34.  o 

35.  3o 
3.  37.    o 

3.  57.    o 
3.58.30 

4.  o.    o 
I.  3o 

3.  o 

4.  3o 
4.    6.    o 


Shade 
Sun 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Sliadc 

Sun 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 


ttiv. 

i8-5 

38-8 
42-6 
647 
68-9 
8-0 
9-9 

32'0 

35*7 
58-8 
627 

l6'2 

407 
42'6 
667 
68-2 
92-5 
7-5 
3o'5 
3o'9 
52-3 
52-8 

7'5 
26-8 
237 
42-5 
40'3 
6o-5 
57-0 

IO-3 
26-5 

23-0 

317 

27-3 

41-9 

36-5 

58-0 
737 
75-1 
88-0 
1 3-6 
29'3 
3o'5 
47-0 
47-5 
627 
63-0 

I  i-o 

26-0 
25-8 
40'5 
39-0 
49-8 
48-8 


OO'O 

4r5 
6o-6 
67'8 
87-1 
9-5 

28-2 
347 

55-1 
6.7 
82-6 

37-8 
42-2 
63-8 
67-8 
89-8 
93-3 
28-9 
3i-i 
5r5 
52*9 
75-0 

2  5-5 
247 
42-9 
41-1 

577 
75-2 

26'8 
237 
027 
2  8-5 

42'0 

38-0 
46-5 

71-6 

75-5 
88-4 
89-5 
267 
3o-i 
45-0 
47-6 
6o-8 
62'9 
77-8 

24-8 

26"0 

39-2 
40-0 

49-0 
48-9 

56-8 


div. 

i6-8 

27 
i8-o 

3-1 
l8-2 

1-5 
1 8-3 

27 

•9'4 
2-9 

'9'9 

21-6 

1-5 

21-2 

n 

21-6 

0-8 

21-4 

0-6 

20'6 

0-6 

22'2 

1 8-0 

—  2M 

I9'2 

-1-4 
19-4 
-2-8 
i8-2 

1 6-5 
-2-8 

97 
-3-2 

H7 

-3-9' 

lo'O 

1 3-6 

1-8 
i3-3 

1-5 
i3l 

0-8 
14-5 

0-6 
i3-3 

0-2 
14-8 

i3-8 

0-0  ■ 

i3-4 

-0-5 

lO'O 

-0-9 

8-0 


147 
i5-i 
i5-o 
i5-9 
167 

l6'2 
l6'2 

i6-6 
167 


i9'9 
J  9*9 
20-3 
20-6 
207 
207 
20-4 

20'0 
20-8 


207 

2ro 
207 
2 1 '5 

2  1-6 


1 5-9 
127 
15-4 
i8-2 
i6'3 


117 

1 1-6 
117 
11-9 
l3'o 
i3-8 
1 3-3 
12-9 
i3-8 


1 3-6 
1 3-6 

12-2 

107 
9-9 


lo-g 


23.  34. 


r  20'4 


2ri 


157 


y  12-6 


o.  36.    o 


2.    9.    o 


•57 


36 


2.  52'    o    27 


3.3o. 


I2'0 


2.     O 


21 


18 


28-0 


34-0 


42'o 


48-0 
5r4 


b\'o 


:j2-2 


097 


43'o 
44-0 


4a'o 


54-3 


57 
58 


62-: 

57-; 


65-8 


47-8 


6o-6 


63-8 


6o'o 
6o-8 


Clear  throughout. 


Clear  tlu-oughout. 


Clear  throuo-hout. 


Clear  throu'Thout. 


Clear. 


Li"'ht  cirrus. 


Clear  witli  the  exception  of  a 
few  liirht  Clouds. 


In  every  observation,  whether  in  the  Sun's  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  which  immediately  follows  it. 
The  initial  N  is  tliat  of  Mr.  W.  C.  Nash. 


Gkeenwicu  Observations,  1864. 
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Observations  with  the  Actinometer, 


Observations  with  the  Actinometer — 

continued 

Greenwich  'Instrument 

Readings  of  the 

Apparent 

Mean 

Greenwich 
JMean  Solar 

.a 

Thermo- 

Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

gP 

effect  of  the 

Result  of 

Time  cor- 

=3 

meter  iu 

BiUb 

1S64. 

Time  of  the 
Initial 

the  Sun's 
Rays,  ir  in 

Sun's 
Radiation 

ach  Group  respondiuf; 

at 

1  s 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks.' 

> 

n  parts  of 

to  the 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

6^ 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
eachGroup. 

•Sec 
< 

nometer. 

on  Grass. 

0 

h       m     s 

div. 

div. 

div. 

div. 

div. 

h      m        9 

0 

0 

0 

Mar.  2 1 

2.36.    0 

Sun 

i3-2 

2q"0 

i5-8 

4i'o 

59-9 

Clear  about  Sun. 

N   1 

07.  3o 

Shade 

3i-7 

33-8 

2"I 

14-6 

^ 

, , 

)) 

"    1 

39.    0 

Sua 

34-5 

52-1 

I7-.6 

i5-8 

, , 

63'5 

)) 

"    1 

40.  3o 

Shade 

5+'7 

56-2 

1-5 

io'4 

)) 

"    1 

42.    0 

Sun 

56-8 

63-0 

6-2 

5-0 

>  in 

2.42.30 

27 

55'o 

Cloudy. 

"    i 

43.30 

Shade 

65-3 

66-1 

0-8 

9-6 

•  • 

53'g 

jj 

-•' 

45.    0 

Sun 

66-4 

8ro 

I4'A 

i3-8 

, , 

587 

No  clouds  about  Sun. 

"    \ 

46.30 

Shade 

83-0 

83-7 

0-.7. 

8-8 

, , 

57-3 

Cloudy. 

" 

2.48.    0 

Sun 

83-9 

88-3 

4"4 

43-0 

55-5 

!) 

N 

Mur.  23 

2.  26.    0 

Smi 

7-8 

27-0 

19-2 

54*0 

68-5 

Light  cirrus. 

N   ! 

27.30 

Shade 

29-5 

3o'i 

0-6 

187 

1 

66-5 

)> 

3J 

29.    0 

Sim 

3o-3 

497 

i9"4 

ig-o 

>i87 

2.  29.30 

3o 

65-6 

j» 

Ji 

3o.  3o 

Shade 

52-0 

52-2 

0-2 

i8'5 

J 

,  , 

65-6 

jj 

2.32.     0 

Sun 

52-2 

70-2 

l8-o 

56-0 

65-0 

)j 

N 

M:ir.  33 

2.  56.    0 

Sun 

20'0 

38-8 

18 -A 

53-0 

64-2 

Clear. 

N 

57.30 

Shade 

40' 2 

39-5 

-°7- 

18-9 

] 

» 

?? 

2.5g.    0 

Sun 

3g'3 

57-0 

177. 

187 

>  i9'' 

2.  5g.  3o 

28 

63-3 

?) 

"  i 

3.    0.  3o 

Shade 

5S-2 

56-8 

-•■4' 

197 

J 

647 

J> 

" 

3.    3.    0 

Sun 

56-4 

75-3 

18-9. 

54'o 

64-3 

J) 

N 

Mar.  24 

0.41.    0 

Sun 

iQ-q 

27-5 

i6-6 

32-4 

67-8 

Clear  throughout. 

N 

42.  3o 

Shade 

3o-5 

33'5 

3-0 

i3-8 

■> 

6g'o 

T> 

J7      ' 

44.    0 

Sun 

34-8 

5i-7 

l6-q 

13-9 

.  • 

67-8 

J> 

„  I 

45.30 

Shade 

55'o 

58-0 

3-0 

14-2 

•  • 

67'5 

5» 

"  1 

47.    0 

Suu 

5q'5 

77-0 

i7'5. 

14-4 

•  • 

67-5 

?J 

3>      ' 

48.30 

Shade 

So-3 

83-5 

3-2. 

14-2 

>  i4"3 

0.49.    0 

39 

)) 

)>      . 

5o.    0 

Sun 

12-2 

29-5 

17-3. 

14-2 

. . 

)) 

"  ! 

5i.3o 

Shade 

32-8 

3o8 

3-0 

14-5 

•  ■ 

66-6 

)> 

3? 

53.    0 

Sun 

37'3 

55'o 

177 

14-6 

■  • 

!) 

J5 

54.  3o 

Shade 

59-0 

62-2 

3-2 

14'6 

67-0 

J5 

)? 

0.  56.    0 

Sua 

64^0 

82-0 

i8-o 

3g'7 

67-3 

J) 

N    1 

Mar.  24 

1.26.    0 

Suu 

0-3 

19-4 

ig-i 

46-6 

8o-8 

Clear. 

N 

27.30 

Shade 

23-2 

26-7 

3-5 

i6-i      ■ 

»  , 

75-5 

?) 

?3 

29.    0 

Sun 

28-5 

48-5 

20'6 

i6-6 

73'o 

>J 

?> 

3o.  3o 

Shade 

52-5 

55-8 

3-3 

i6-7 

. . 

S3 

J? 

32.     0 

Sun 

56-2 

7'6-2 

20'0' 

17-0 

>  17-0 

I.  32.  3o 

36 

65'5 

)) 

55 

33.  3o 

Shade 

79-3 

81-9 

2-6 

17-2 

?5 

" 

35.    0 

Sun 

7-0 

26-6 

i9'6 

17-4 

68-5 

J> 

)> 

36.30 

Shade 

2g'o 

3o-8 

1-8 

177     . 

> 

♦  • 

S> 

J' 

1.38.    0 

Suu 

3i-5 

5ro 

1 9*5 

5o*o 

71-0 

3) 

N 

Mar.  24 

23.  40.    0 

Sun 

27 

5-8 

3-1 

22'0 

00  0 

Sun  partially  obscured  by  light 

N 

41.  3o 

Shade 

6-1 

6-1 

O'O 

2-0 

1 

.   . 

clouds.     Ilaze. 

5J 

43.    0 

Sun 

5-6 

6-5 

o-g 

O-g 

>      2'0 

23.  40.  3o 

40 

■  • 

55-4 

?> 

J) 

44.30 

Shade 

6-5 

6-5 

O'O 

3-1 

J 

56-0 

» 

)) 

23.  46.    0 

Suu 

6-5 

117 

5'2 

23-8 

•• 

if 

N 

Mar.  24 

33.  48.    0 

vSuu 

2'0 

12-8 

IO-8 

24*0 

62-2 

Light  cirrus. 

N 

49.  3o 

Shade 

i5-o 

17-0 

3'0 

8-3 

~ 

•  • 

J) 

jj 

5i.    0 

vSun 

17-5 

27-3 

9-8 

7-8 

•  • 

64-3 

;> 

)j 

52.  3o 

Shade 

3o'6 

32'6 

3-0 

67 

•  • 

. , 

)) 

5» 

54.    0 

Sun 

34-0 

+1-6 

7-6 

5-6 

>    7-4 

23.  54.  3o 

40 

•  • 

6o-8 

Clouds  somewhat  denser  about 
the  Suu. 

J3 

55.30 

Shade 

43-5 

45-5 

2-0 

6-6 

•  • 

59*0 

?s 

J) 

57.    0 

Sun 

47-0 

56-6 

9-6 

7-6 

•  • 

56-1 

?) 

j; 

23.  58.  3o 

Shade 

58-8 

6o-8 

2-0 

9-3 

^ 

■  • 

55-6 

Thin  clouds. 

J) 

Mar.  25 

0.0.    0 

Sun 

6i-6 

74-6 

i3"o 

29-8 

59*0 
62-5 

?) 

N 

In  every  observation,  whether  in  the  S 

nn's  rays  or  in  the  shade,  the  terminal  readinf;  was  taken  ex. 

ictly  one  nu 

nute  after  t 

le  initial  reading-. 

The  "  Apparent  Elfect  of  the  Sun's  Ra 

diation,    is  found  by  comparing  each  change  (whether  in  th 

e  Sun's  ray 

3  or  iu  the 

shade)  with  the  meau  of  that  which 

immediately  precedes,  and  that  whic 

h  immediately  follows  it. 

The  initial  N"is  that  of  Mr.  W.  C.  Nas 

b. 

_ 

AT  THE  Royal  Odservatoby,  Geeenwioh,  in  the  Year  1864. 
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Observations  with  the  Actinometek — continued. 

Greenwich  Instrument 

Readings  of  the 

°1 

Apparent 

Mean 

1  ^ 
Greenwich  1  •S 

Mean  Solar 

Thermo- 

Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

CP 

effect  of  the 

Result  of 

Time  cor- 

i °  a 

meter  in 

Bulb 

1864. 

Time  of  the   the  Sun's 
Initial       Rays  or  in 

^"f 

Sun's 
Radiation 

each  Group 
in  parts  of 

responding 
to  the 

3 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

t 

Reading,    the  Shade. 

Initial 
A. 

Terminal 
B. 

p. 2 
0 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
each  Group 

< 

nometer. 

on  Grass. 

0 

h       m    s 

dW. 

div. 

div. 

,  div. 

d[T. 

h     m      6 

0 

0 

0 

Mar.  25 

I.  21.     0 

Sun 

I2-0 

org 

i9'9 

44-0 

67-8 

Clear  about  the  Sun. 

N 

22.30 

Sliadc 

34-2 

37-6 

3-4 

1 6-6 

1 

, , 

jj 

;? 

24.     0 

Sun 

38-8 

58-8 

20'0 

17-0 

V  17-0 

I.  24.  3o 

57 

,    , 

69^0 

j> 

;> 

25.  3o 

Shade 

62-1 

64-8 

27 

.  17-5 

J 

,    , 

67-5 

j> 

;j 

I.  27.    0 

Sun 

66-2 

867 

20-5 

48-0 

68-0 

jj 

April    6 

4.08.    0 

Sun 

g-o 

iro 

2*0 

3i-8 

47-8 

Overcast  :  dense  clouds. 

N 

4.  59.  3o 

Shade 

II-9 

i3-6 

17 

0-2 

1 

. . 

)> 

?» 

5.    I.    0 

Sun 

14-0 

i5-8 

1-8 

0-4 

1 

, , 

46-8 

j> 

•  J 

2.  3o 

Shade 

i6-6 

177 

i-i 

0-6 

>-    0-5 

5.    3.    0 

14 

, , 

, , 

» 

T> 

4.    0 

Sun 

i8-o 

lq-5 

1-5 

0-6 

, , 

, , 

J) 

»J 

5.3o 

Shade 

i9'9 

20-5 

0-6 

0-5 

, , 

46'2 

s> 

»» 

5.  7.    0 

Sun 

2ro 

217 

07 

2>\-^ 

46-0 

» 

N 

April  1 3 

1 .  53.    0 

Sun 

0-6 

i8-8 

I  8-2 

34*2 

71-0 

Clear  throughout. 

N 

54.30 

Shade 

22-2 

25-0 

2-8 

i5-8 

*~^ 

,  , 

71-1 

:j 

)) 

56.    0 

Sun 

26-0 

45-0 

ig'o 

i6-i 

, , 

72-1 

j> 

5? 

57.  3o 

Shade 

49"o 

52-0 

3-0 

1 6-8 

, , 

70-2 

„             Brisk  -wind. 

?) 

1.59.    0 

Sun 

53-1 

73-8 

207 

•7-9 

71-2 

5' 

)» 

2.    0.  00 

Shade 

77-8 

8o-5 

27 

17-8 

>    17-3 

2.     I.     0 

41 

)) 

J» 

2.    0 

Sun 

3-6 

24-0 

20-4 

17-5 

, , 

707 

)) 

)> 

3.  3o 

Shade 

27-6 

3o-6 

3'o 

17-8 

, , 

11 

?) 

5.    0 

Sun 

■3i'9 

53' I 

2  I -2 

i8-2 

, . 

72-0 

?) 

>» 

6.3o 

Shade 

57-1 

6o"o 

2-g 

i8-2 

J 

,  , 

697 

>j 

)) 

2.    8.    0 

Sun 

6i-5 

82-5 

2ro 

41-3 

71-2 

jj 

N 

April  14 

22.  04.    0 

Sun 

3-2 

21-5 

i8-3 

3o-5 

82-5 

Clear. 

N 

35.  3o 

Shade 

25"2 

29-0 

3-8 

i5-3 

"N 

.   , 

82-5 

iy 

)» 

Z-].    0 

Sun 

3o-8 

507 

iq-g 

i5-5 

jj 

1* 

38.  3o 

Shade 

55-8 

6o-8 

5-0 

i5-8 

.   . 

83-8 

)» 

» 

40.  0 

41.  3o 

Sun 
Shade 

63-1 

go-5 

84-9 
95-4 

21-8 

4"9 

i6-8 

i8-2 

>     17-3 

22.41.  i5 

44 

•• 

86-I 

3> 

43.    0 

Sun 

3-5 

28-0 

24-5 

ig-i 

, . 

87-0 

)j 

JJ 

44.30 

Shade 

33-1 

oq'O 

5-9 

187 

• . 

j» 

)J 

46.    0 

Sun 

42*0 

667 

247 

l8-8 

J 

. . 

86-6 

?> 

!» 

22.  47.  3o 

Shade 

73-0 

78-9 

5-9 

41-0 

86-0 

)> 

N 

April  1 5 

2.21.    0 

Sun 

o-o 

27-0 

27-0 

72-0 

83-0 

Clear. 

N 

22.  3o 

Shade 

28-8 

28-1 

—07 

27-3 

85-0 

)) 

- 

24.    0 

Sun 

27-5 

537 

26-2 

27-2 

>> 

?> 

25.  3o 

Shade 

55-1 

53-9 

—  1-2 

26-g 

>27'l 

2.  26.     0 

37 

.  • 

88-0 

j> 

?J 

27.    0 

Sun 

53-0 

78-2 

25-2 

26-9 

•   . 

j» 

?» 

28.30 

Shade 

79-9 

777 

—  2-2 

27-3 

_ 

88-5 

jj 

)» 

2.  3o.    0 

Sun 

76-8 

I0I-8 

25*0 

78-4 

86-6 

?> 

N 

April  1 8 

22.56.    0 

Sun 

5-4 

29-5 

24-1 

42-2 

77-0 

Clear. 

N 

57.30 

Shade 

34-2 

39-3 

5-1 

197 

*^ 

.. 

77H 

jj 

5> 

22.59.    0 

Sun 

41-6 

67-0 

25-4 

20-3 

78-5 

)j 

JJ 

23.    0.  3o 

Shade 

72-0 

77-1 

5-1 

i4'9 

>.7-2 

23.    0.  i5 

47 

•  ■ 

78-4 

)» 

?» 

2.    0 

Sun 

O'O 

i4'6 

14*6 

12-3 

■  • 

79-8 

)) 

)J 

23.    3.  3o 

Shade 

i5-2 

1+7 

-0-5 

1 8-8 

•  • 

8o-o 

jj 

N 

In  every  otsei-vation,  whether  in  the  Sun's  rays  or 

in  the 

shade,  the  terminal  reading  was  taken  exactly  one  minute  after  tl 

le  initial  reading. 

The  "  Apparent  Kffect  <if  the  Sun's  Radiation  "  is 

found  1 

)y  comjiaring  each  change  (whether  in  the  Sun's  rays  or  in  the 

shade)  with  tlie  mean  of  tliat  ^vllici^ 

immediately  precedes  and  that  -nhich  ininiediale 

ly  folio 

n-s  it. 

The  initial  N  is  that  of  Mr.  W.  C.  Nash. 

April  6.  The  observations  on  this  day  were  made  : 

or  com] 

■)arison  with  observations  hy  Mr.  Glaisher  during  his  balloon  asce 

nt  from  AYoolwich. 

F2 
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Observations  with  the  Actinometer, 


Observations  with  the  Actixometer — continued. 

Green-n-ich 

Instrument 

Readings  of  the 

Apparent 

Mean 

Greenwich 

Mean  Solar 

0 

Thermo- 

Blackened 

Day, 

.'\Iean  Solar 

exposed  to 

Graduated  Scale. 

.s« 

effect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

Result  of 

Time  cor- 

0 

meter  in 

Bulb 

1864. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

ach  Group 
n  parts  of 

responding 
to  the 

3    0 

the  fluid  of 
the  Acti- 

Thermo- 
meter. 

General  Remarks, 

> 

Reading. 

the"  Shade. 

Initial 
A. 

Terminal 
B. 

B  .2 
0 

the  Scale. 

Mean  of 
eachGroup. 

< 

nometer. 

on  Grass. 

i 

h            ma 

div. 

<llv. 

dtv. 

dir.           1         div. 

h       m       B 

0 

0 

0 

April  18 

23.    5.    0 

Sun 

H7 

367 

22-0 

20-8 

777 

Clear. 

N 

continued 

6.  3o 

Shade 

40*0 

42-9 

2-g 

21-6 

77-0 

j> 

)j 

8.    0 

Sun 

44"4 

7i"4 

27-0 

23-1 

77-0 

!> 

j> 

g.  3o 

Shade 

5-5 

10-4 

4'9 

22'5 

>  22-3 

23.    9.  1 5 

M 

77-0 

)> 

jj 

11.    0 

Sun 

12-9 

407 

27-8 

22-8 

77-0 

77-2 

;> 

)> 

12.  3o 

Shade 

45-8 

5i-o 

5-2 

22'9 

8o-o 

Ji 

j> 

14..    0 

Sun 

52-8 

8i-2 

28-4 

237 

79"4 

)» 

)T 

i5.  3o 

Sliade 

2-8 

7-0 

4'2 

24-6 

77-2 

» 

)> 

17.    0 

Sun 

8-8 

38-0 

2g-2 

25-2 

77-0 

» 

)J 

1 8.  3o 

Shade 

44-5 

48-3 

3-8 

25-0 

>  24-4 

23.  19.    0 

48 

76-5 

»j 

)» 

20.    0 

Sun 

5i-2 

79-6 

28-4 

24-4 

77-0 
78-0 

j> 

)? 

21.  00 

Shade 

9-5 

i3-8 

4-3 

237  . 

.  . 

>> 

;» 

23-  20.    0 

Sun 

1 5-0 

42-6 

27-6 

58-0 

77-0 
77-0 

N 

April  19 

0.  35.    0 

Sun 

6-0 

34-4 

28-4 

65-0 

82-9 
83-9 

Clear. 

N 

od.  3o 

Shade 

37-4 

37-8 

0-4 

27-9 

.  . 

?> 

?» 

38.    0 

Sun 

37-8 

65-9 

28-1 

27-9 

86-8 
87-8 

J> 

)j 

39.30 

Shade 

68-9 

68-q 

CO 

28-2 

>28-i 

0. 40.   0 

48 

,  , 

88-8 

3» 

)) 

41.    0 

Sun 

68-9 

97-2 

28-3 

28-4 

67-8 

87-6 
87-2 

!) 

j> 

42.  3o 

Shade 

1-8 

1-6 

—  0'2 

28-2 

•  , 

)) 

?> 

0.+4.    0 

Sun 

1-5 

29-2 

277 

68-2 

88-0 
87-2 

>) 

N 

April  20 

2.  cii.    0 

>Sun 

4"9 

29'0 

24-1 

72-4 

92-5 
go-o 

Light  cirrus  clouds  are  preva- 
lent. 

N 

34.  3o 

Shade 

3o-5 

2q-i 

-1-4 

26-9 

•  • 

» 

j» 

36.    0 

Sun 

28-2 

53-1 

24-9 

267 

•  • 

go-o 

n 

J) 

37.  3o 

Shade 

547 

52-6 

—  2-1 

25-6 

-  25-5 

2.38.    0 

38 

•  • 

90-0 

5> 

?» 

3g.    c 

Sun 

5r5 

73-6 

22-1 

24-3 

91-4 

J» 

)» 

40.  3o 

Shade 

74-2 

72-0 

—  2-2 

23-1 

. 

. . 

» 

)i 

2.42.    0 

Sun 

71-4 

go-i 

237 

76-0 

9i'9 
92-0 

91 

N 

May  16 

0.  20.    0 

Sun 

5-9 

3i-8 

25-g 

5o-6 

go.5 
8g-o 

Cloudless. 

N 

21.  3o 

Shade 

36-8 

41-2 

4'4 

22'2 

j> 

)» 

20.    0 

Sun 

437 

71-0 

27-3 

227 

85-5 

)) 

J? 

24.30 

Shade 

76-2 

8i-o 

4-8 

17-6 

)) 

)) 

26.    0 

Sun 

3-1 

20-5 

17-4 

14-4 

■>■> 

)» 

27.30 

Shade 

22-5 

23-8 

1-3 

20-8 

>  21-4 

0.28.    0 

56 

85-2 

)» 

j> 

29.    0 

Sun 

247 

5i-5 

26-8 

23-g 

88-0 

3J 

•)•> 

3o.  3o 

Shade 

56-2 

607 

4-5 

22-g 

go-o 

)» 

)) 

32.    0 

Sun 

62-0 

go-o 

28-0 

23-5 

g2-o 

?) 

>* 

33.  3o 

Shade 

7-8 

12'2 

4'4 

24-5     . 

93-7 

)» 

51 

0.35.    0 

Sun 

i5-5 

45-2 

297 

6o'o 

g3-2 
g3-o 

)S 

N    \ 

1             In  every  ohservation,  "whether  in  the  Sun's  rays  or 

in  the  shade,  the  terminal  reading  was  taken  exactly  one  m 

inute  after  the  initial  reading. 

j             The  "  Apparent  Effect  of  the  Sun's  Radiation  "   i 

i  found  by  comparing  each  change  (whether  in  the  Sun's  n 

lys  or  in  the  shade)  with  the  mean  of  that  which 

immediately  precedes  and  that  wliicli  immediate 

y  follows  it. 

Tlie  initial  N  is  that  of  Mr.  W.  C.  iS'asli. 

^ 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18Gi. 
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Observations  with  the  Actixojietee — continued. 

Greenwich 

Instrument 

Readings  of  the 

1 

,                                      Greenwich 
Apparent        jj^.^„      ^^^^^  g^j^^ 

•u 

Thenno- 

Blaclicned 

Bay, 

Mean  Solar^ 

exposed  to 

Graduated  Scale. 

aP 

etfeetofthe   Result  of  |  Time  cor- 

„    ,""  ?      each  Group  responding 

Radiation    ; »„  „J.i      .    4U„ 

^      .  m  parts  01       to  the 

0 

meter  in 

Bulb 

1864. 

Time  of  the' 
Initial 

the  Sun's 
Rays,  or  in 

^-f 

t  0 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

0 

t 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

a  .9 
0 

m  parts  of 
the  Scale. 

the  Scale.     Mean  of 
eachOroup. 

1 

< 

nometer. 

on  Grass. 

0 

h       m       B  ] 

di». 

dlr. 

dir. 

dir. 

div.                 h      m      « 

0 

0 

0 

May  16 

2.     9.     0 

Sun 

6-1 

34-9 

28-8 

•• 

•• 

•• 

74'4 

92-6 
92-2 

Cloudless. 

N 

10.00^ 

Shade 

38-0 

38-4 

0-4 

277 

), 

?) 

12.     0 

Sun 

38-4 

65-8 

27-4 

27-6 

92-1 
92-0 

jj 

55 

1 3.  3o 

Shade 

68-1 

67-4 

-07 

27-9 

.  . 

» 

)) 

i5.    0 

Sun 

67-0 

94-0 

27-0 

28-0 

gi'o 

)) 

)) 

16.  3o 

Shade 

O'O 

1-8 

—  1-2           28-1       1 

>28-3 

2.  17.    0 

47 

>j 

)) 

93-5 

18.    0 

Sun 

0-9 

27-8 

26-9 

28-4 

93-2 

J) 

5J 

19.30 

Shade 

29-3 

27-4 

-1-9 

28-8 

g3-2 

)? 

J) 

21.    0 

Sun 

26-5 

53-4 

26-9 

29-0 

9+'o 

5J 

5) 

22.  3oi 

Shade 

54-6 

52-3 

-2-3 

29'4 

90-2 

), 

)5 

2.  24.    0 

Sun 

5i-5 

78-8 

27-3 

•  • 

79-8 

gS'o 
93-0 

)> 

N 

May  18 

0.    6.    0 

Sun 

0-9 

.      27-9 

27-0 

.. 

« • 

, , 

5i-3 

102'9 

Cloudless. 

N 

7.30 

Shade 

33-0 

38-5 

5-5 

22-4 

104-4 

SJ 

« 

9.    0 

vSun 

4ro 

69-8 

28-8 

227 

io5-8 

)1 

j> 

10.  3o 

Shade 

75-5 

82-I 

6-6 

23-1 

io6-i 

3» 

J) 

12.     0 

Sun 

2-0 

32-6 

3o-6 

207 

, . 

TJ 

JJ 

1 3.  00 

Shade 

38-8 

46'o 

7-2 

24-2 

>237 

0.  14.    0 

5? 

56-0 

107-6 

)J 

JJ 

1 5.    0 

Sun 

49'9 

82-1 

32-2 

24-3 

108-0 

)) 

JJ 

16.  3o 

Sliadc 

2-0 

io'6 

g-6 

24-1 

.  • 

108-0 

)) 

JJ 

18.    0 

Sun 

14-8 

48-0 

33-2 

24-2 

10S-7 

)J 

jj' 

19.30 

Shade 

57-0 

66-3 

9-5 

247    . 

. . 

io8-o 

3» 

)j 

0.21.    0 

Sun 

57'o 

91-8 

34-8 

•• 

•  • 

62-1 

108-3 

»> 

N 

May  18 

2.56.    0 

Sun 

o'3 

247 

24-4 

•  • 

68-0 

96-2 

Cloudless. 

N 

57.30 

Shade 

27-0 

27-5 

0-3 

24-0 

99'4 

)j 

9» 

2.  59.    0 

Sun 

27-2 

51-4 

24*2 

23-8 

lori 

), 

J> 

3.    0.  3o 

Shade 

54*0 

54-5 

0-5 

24-9 

'  24'6 

3.    I.    0 

42 

lOO'O 

)> 

JJ 

2.    0 

Sun 

547 

8i-2 

26-5 

25'5 

100-5 

), 

JJ 

3.3o 

Shade 

2-1 

3-5 

I  "4 

24-8 

98-0 

» 

)) 

3.    5.    0 

Sun 

4-0 

29-9 

25-9 

•• 

•• 

•  • 

71-0 

97-J 
96-0 

!J 

N 

May  3o 

2.  28.    0 

Sun 

i5-5 

22-0 

6-5 

.. 

42-8 

69-6 

Cloudy.     Sun  obscured. 

X 

29.  3o 

Shade 

23-2 

24-8 

1-6 

4-5 

■^ 

.  • 

6q-o 

5)                                      )5 

JJ 

3i.    0 

Sun 

25-4 

3i-o 

5-5  1       4-3     i 

. . 

68-6 

S>                                      J> 

JJ 

32.  3o 

Shade 

32-2 

33-2 

ro 

4-8 

. . 

69-0 

»                                     » 

JJ 

34.    0 

Sun 

33-8 

39-8 

6-0 

5i 

69-0 

JJ                                      J> 

JJ 

35.  3o 

Shade 

40-8 

4i'6 

0-8 

5-4 

>    5-2 

2. 3,6.  0 

47 

• 

"                                      " 

JJ 

37.    0 

Sun 

42*0 

48-4 

6-4 

5-6     1 

69-4 

),                                     J» 

JJ 

38.  3o 

Shade 

49-5 

5o-3 

0-8 

57 

69-1 

JJ                                     J, 

)> 

40.    0 

Sun 

5i-3 

57'9 

6-6 

57 

)>                                     » 

JJ 

41.  3o 

Shade 

58-8 

597 

o-g 

5-8 

. . 

68-2 

»                                     ), 

JJ 

2.  43.    0 

Sun 

6o'2 

67*0 

6-8 

•  • 

•  • 

•  • 

•  • 

45"o 

60S 

JJ                                     " 

N 

June  8 

2.47.    0 

Sun 

247 

67-0 

42-3 

59*0 

90-8 

Clear  about  the  sun.     Haze. 

N 

48.30 

Shade 

71-1 

76-0 

4-9 

38-6 

97-0 

JJ 

JJ 

5o.    0 

Sun 

3-2 

47"9 

447 

39- 1 

99-2 

J, 

JJ 

5i.  3o 

Shade 

54-3 

6o-6 

6-3 

36 '9 

99-3 

JJ 

)j 

53.    0 
54.30 

Sun 
Shade 

7-2 
56-0 

48-9 
63-9 

4'7 
7'9 

34-6 
37-5 

!.38-3 

2.  53. 3o 

47 

•• 

98-9 
94"o 

Light  clouds. 

Clear  about  the  Sun. 

JJ 

56.    0 

Sun 

33-0 

82-0 

49"o 

407 

g3-o 

JJ 

JJ 

57.30 

Shade 

90-3 

99'o 

87 

40-5 

J 

93-5 

JJ 

JJ 

2.  59.    0 

jSun 

i4'o 

63-3 

49-3 

[ 

•  ■ 

64-6 

g3-6 

JJ 

X 

In  every  Observation,  whether  in  the  Sun's  rays  or  in  the  fhade,  the  tenninal  reading  was  taken  exaelly  one  m 
The"  Apparent  Effect  of  the  Sun's  Radiation'' is  found  by   comparing  each  change  (whether  in  the  Sun's  ra 

inute  after  t 

le  initial  reading. 

shade,)  with  the  mean  of  that  which 

ys  or  in  the 

immediately  precedes  and  that  which  immediately  follows  it. 

The  initial  N  is  that  of  Mr.  W.  C.  Nash. 
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Observations  with  the  Actinometeh, 


Obseevations  with  the  Actinometee — continued 

Green-wich 

Instrument 

Keadir 

gs  of  the 

0) 

6< 

Apparent 

Mean 

Greenwich 
Mean  Solai 

Thermo- 

Blackened 

Day, 

Mean  Solar'  exposed  to 

Graduated  Scale. 

1 

effect  of  the   Eesuft'of 

Time  cor- 

u-> 

meter  in 

P.ulb 

18C4. 

Time  of  the    the  Sun's 
Initial      Rays,  or  in 

bQ  3 

Sun  s 
Radiation 

each  G  roup 
in  part"!  of 

responding 
to  the 

0 

the  fluid  of 
the 

Therm  0- 
ineter 

Gencr.il  Remarks. 

Reading,     the  Shade. 

Initial 
A. 

Terminal 
B. 

E3  a 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
eachGroup 

•etc 

< 

Actino- 
raeter. 

on  Grass. 

OJ 

Q 

h       m       s 

lliT. 

div. 

div. 

div. 

div. 

h       m       B 

0 

0 

0 

June    8 

23.  17.    0  Sun 

4H 

42-6 

38-2 

55'o 

87-8 

Sun  partially  obscured  by  clouds. 

N 

18.  3o  Shade 

49-6 

56-0 

6-4 

34-9 

"" 

,  , 

89-4 

Light  clouds  about  the  Sun. 

)J 

20.    0   Sun 

58-6 

io3"o 

44"4 

36-6 

jj 

)J 

2 1 .  3o  Shade 

8-9 

i8-o 

9"i 

34-4 

,  , 

947 

?» 

J! 

23.    0 

Sun 

22-0 

64-6 

42-6 

33-1 

•• 

83-0 
86-8 

Clouds  denser  about  the  Sun. 

?) 

24.30 

Shade 

73-0 

82-8 

9-8 

32-2 

>  32-0 

23.  25.     0 

60 

,  ^ 

» 

5» 

26.    0 

Sun 

lo-o 

5r5 

4i'5 

3v3 

91-4 

Sun  shining  through  clouds. 

J} 

27.30 

Shade 

6o-2 

70-8 

io"6 

287 

,  . 

87-8 

)> 

?? 

29.    0 

Sun 

7-0 

44-2 

37-2 

26-5 

•• 

8i-i 

8o-8 

Sun  entirely  obscured. 

)? 

3o.  3o 

Shade 

52-2 

63-0 

10-8 

307 

)) 

5) 

23.  32.     0 

Sun 

6-3 

52'0 

457 

6V-3 

85-9 
85-4 

Clouds  less  dense. 

N 

June    9 

23.21.     0 

Sun 

I2"0 

49-0 

37-0 

52-6 

79-5 

Sun    free    from   clouds ;   many 
clouds  in  all  directions. 

N 

5J 

22.  3o 

Shade 

54-3 

58-9 

4-6 

33-1 

"" 

•  • 

82-1 

J) 

)) 

24.   0 

Sun 

607 

99-0 

38-3 

32-8 

•  • 

86-1 

Clouds  passing  over  the  Sun. 

?5 

25.  3o 

.Shade 

3-5 

lo-o 

6-5 

34-2 

■  • 

82-0 

J) 

35 

27.    0 

Sun 

11-9 

55"o 

43-1 

36-6 

•  • 

,  , 

j> 

JJ 

28.30 

Shade 

6i-8 

68-2 

6-4 

28-6 

•• 

83-5 

84-2 

Sun  entirely  obscured  by  dense 
clouds. 

S? 

00.    0 

Sun 

37-5 

64-4 

26*9 

20-5 

82-0 
8  0-3 

Sun  obscured    by  dense  clouds 
for    20'.  ;   partially  obscured 
during     the     remaining     40 
seconds. 

J5 

3i.3o 
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Obseryations  with  the  Actinometek — continued. 

0)     : 

Greenwich 

0 

Greenwich 

Instrument 

Roadin 

'rf  of  the 

a<1 
0   1 

Apparent 

Me.an      Mean  Solar 

J3 

Thermo- 

Blackened 

Day,        Jleau  Solar 

exposed  to 

Uraduated  Scale. 

-^   1 

0    3 

effect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 

Result  of    Time  cor- 

0      . 

meter  in 

Bulb 

1S64. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

each  Group  responding 
in  parts  of       to  the 

i& 

the  iluid  of 
the  Acti- 

Thermo- 
meter on 

General  Remarks. 

0 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

6% 

the  Scale.     Mean  of 
eachGroup. 

< 

nometer. 

Grass. 

0 

b       m       s 

div. 

di». 

dir. 

div. 

dW. 

h       m       a 

0 

o 

0 

June  10 

7.34.    0 

Sun 

5-5 

10-5 

5-0 

64-0 

65-2 

Clear  about  the  Sun. 

N 

35.  3o 

Shade 

9-2 

3-6 

-5-6 

9"4 

~ 

. . 

?> 

)? 

07.    0 

Sun 

2'0 

4-6 

2-6 

8-2 

.. 

64-5 

Ciito-stiatus.  Sun  partially  ob- 

)5 

38.  3o 

Shade 

i3-o 

7'4 

-5-6 

7-5 

.  7-6 

7.39.  0 

4 

64-6 

scured. 

40.    0 

Sun 

4--9 

6-1 

r2 

7-0 

.  • 

65-0 

!J 

)» 

41.30 

Shade 

217 

157 

-6-0 

6-0 

64-8 

S) 

S» 

7.43.    0 

Sua 

i3-o 

117 

-1-3 

62-4 

64-6 

)S 

N 

June  10 

23.    4.    0 

Sun 

25-4 

73-0 

47-6 

52-g 

84-6 

Clear  about  the  Sun. 

N 

5.  3o 

Shade 

5-5 

i3"o 

7-5 

427 

"^ 

87-0 

j; 

SJ 

7.    0 

Sun 

i6-5 

69-3 

52-8 

447 

go'o 

s» 

?? 

8.3o 

Sliade 

78-8 

87-4 

8-6 

44-7 

^44- • 
1 

23.    7.  3o 

59 

loo'S 
997 

J5 
» 

1 

10.    0 

Sun 

80 

6i-8 

53-8 

44-1 

J 

55-1 

lo3-2 

5> 

;? 

1 1.  3o 

Shade 

72-0 

82-8 

IO-8 

38-6 

■> 

g8-8 

Light  wind. 

?' 

1 3.    0 

Sun 

1 8-8 

63-8 

45*0 

33-6 

>37'2 

23.  1 3.  3o 

5g 

•• 

89-0 

Sun     shining     thiougb     thin 
clouds. 

)J 

14.  3o 

Shade 

72-1 

84-1 

12-0 

39-5 

J 

8g-6 

)> 

JS 

16.    0 

Sun 

7-0 

65-0 

58-0 

45-3 

1 

58-2 

g2'o 

Clefu-  about  the  Sun. 

)j 

17.30 

Shade 

76-3 

897 

i3"4 

45-7 

>46-o 

23.  18.    0 

59 

92*5 

35 

J5 

19.    0 

Sun 

9-6 

697 

6o'i 

47-1       J 

94'° 

5) 

J) 

20.  3o 

Shade 

8i-8 

94'3 

12-5 

497 

g5"o 

J) 

5J 

22.    0 

Sun 

6-4 

70-6 

64-2 

5i-4 

JJ 

5> 

23.  3o 

Shade 

83-8 

97-0 

i3-2 

5ri 

>5o7 

23.  23.  i5 

60 

6i-3 

917 
92-2 
94'4 

)? 

J) 

25.     0 

Sun 

5-6 

70-0 

64-4 

5o-6 

26.30 

Shade 

82-0 

96-3 

1 4*3 

427 

-j 

.   . 

90-6 

>5 

)? 

28.    0 

Suu 

8-6 

58-2 

49'6 

35-4 

138-6 

23.  29.  i5 

60 

•- 

92-5 
g6'5 

Light  cloud.s  over  the  Sun  for 
1 

3) 

f 

-  • 

40  seconds. 

)> 

29.  3o 

Shade 

6g-i 

83-1 

14-0 

37-8 

J 

66-2 

•• 

Light  clouds. 

)» 

23. 3i.   0 

Sun 

17-0 

7ro 

54-0 

67-4 

94-8 
89-0 

Dense  clouds  26  seconds. 

N 

June  21 

6.44.    0 

Sun 

i3'o 

28-6 

i5-6 

6o-5 

65-8 

Clear. 

N 

45.  3o 

Shade 

297 

3o-3 

0-6 

14-4 

' 

66-4 

)> 

?5 

47.    0 

Sun 

29-8 

44-1 

14-3 

i3'9 

66-0 

)) 

5) 

48.  3o 

Shade 

447 

44'9 

0-2 

12-9 

VI2-2 

6.  49.    0 

II 

66-0 

J) 

»» 

5o.    0 

Sun 

44'9 

567 

11-8 

I2'2 

65-2 

)J 

i> 

5i.3o 

Shade 

58-0 

57-0 

—  I'O 

12-4 

65-3 

M 

55 

6.53.    0 

Suu 

56-0 

67-0 

Il'O 

6o'9 

64-6 

J> 

N 

July  5 

0.  58.    0 

Suu 

3-2 

42-2 

3g-o 

53'4 

92*0 

Clear. 

N 

0.  5g.  3o 

Shade 

45-9 

54-0 

8-1 

3o-3 

1 

)J 

if 

I.    I.    0 

Sun 

572 

95-0 

37-8 

29-9 

>3o-9 

I.    0.45 

58 

97-0 

J> 

SJ 

2.3o 

Shade 

9-0 

i6-8 

7-8 

32-4 

nio 

)> 

>» 

4.    0 

Sun 

i9'5 

62'0 

42-5 

34-2 

■ 

1 107 

» 

3J 

5.3o 

Shade 

69'i 

77-8 

87 

36-1 

>36-6 

I.    7.30 

58 

100-6 

)» 

J) 

7.    0 

Sun 

7H 

54-6 

47-2 

377 

97'o 

?? 

)> 

8.3o 

Shade 

6r8 

72-0 

IO-2 

38-4 

100-8 

)> 

») 

I.  10.    0 

Sun 

1 1-4 

61-4 

5o'o 

Sg'o 

g8-o 

J> 

N 

In  every  observation,  whether  in  the  f 

sun's  rays  o 

r  in  the 

shade,  the  terminal  reading  was  taken  exactly  one  n 

linute  after 

the  in  itial  reading, 
jhadc)  with  the  uieau  of  Ihat  wliich 

The  "Apparent  Effect  of  the  Sun's  R 

idiation  "  is 

found 

by  comparing  each  change  (whether  in  the  bun'ii  ray 

s  or  in  the 

immediately  precedes  and  that  whic 

h  immediatt 

ly  folio 

W3  it. 

The  initial  N  is  that  of  :\Ir.  W.  C.  Nas 

h. 

J 

(slviii) 


Observations  with  the  Actinometer, 


In  every  observation,  whetlicr  in  the  Sun's  rays  or  in  tlie  sliade,  tlie  terminal  reading  -was  taken  exactly  one  minute  after  the  initial  reading. 
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immediately  precedes  and  that  -which  immediately  follows  it. 
The  initial  N  is  that  of  Mr.  W.  C.  Nash. 
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)5 

N 

July  14 

23.  26.    0 

Suu 

23-5 

83-7 

6o*2 

72-0 

97-8 
98-0 

Cloudless. 

N 

27.30 

Shade 

72-5 

86-5 

14-0 

46-2 

29.   0 

Sun 

8-7 

68-8 

6o-i 

46"3 

•• 

100-3 
104-7 

j» 

5) 
J) 

3o.  3o 

Shade 

79-0 

92-6 

i3-6 

47"2     1 

32.    0 

Sun    . 

6-0 

67-6 

6i-6 

497 

•• 

106-8 

I02-0 

»» 

>> 

33.30 

Shade 

77-0 

87'2 

10'2 

49"  • 

76-0 

J) 

35.    0 

Sun 

3-6 

6o-6 

57*0 

46-9 

1017 

3) 

J) 

Z6.  3o 

Shade 

69-9 

79'9 

lO'O 

48-1 

>48-6 

23.  37.    0 

59 

gg-o 

)) 

^) 

38.    0 

Sun 

8-4 

67-6 

5g-2 

497 

•• 

97'9 
96-8 

»J 

JS 

3g.  00 

Shade 

76-8 

85-8 

g-o 

48-8 

,    , 

5J 

jl 

41.    0 

iSun 

6-5 

62-8 

56-3 

^S-f) 

78-2 

gS-o 
1 00-5 

IJ 

>J 

42.  3o 

Shade 

71-5 

78-0 

6-5 

49"9 

,  , 

)> 

)] 

44.    0    Sun 

8-0 

65o 

56-5 

607 

,  . 

102-8 

J) 

jj 

45.  3o    Shade 

79-0 

84-0 

.5-0 

5o-8 

)) 

J> 

20.  47.    0    Sun 

6-3 

6. -4 

55-1 

8r8 

108-0 

)» 

1? 

1 10-7 

)) 

N 

July  1 5 

i.3o.    o'  Sun 

1-6 

40-6 

39*0 

74-0 

loro 
g8-6 

Cloiulle.^s  ;  liaze. 

N 

3i.3o    Shade 
Z3,.    0    Sun 

43-2 
43-0 

43-2 
82-4 

0-0 

39'4 

39-2 
Sg'o 

}  39-1 

1.32.     0 

53 

97-5 
98-6 

9) 

04.  3o    Shade 

85-3 

86-1 

0-8 

40-8 

■ 

•  ■ 

)) 

?> 

36.    0,  Sun 

6-0 

49'8 

43-8 

42-6 

>4i-S 

1.37.  i5 

53 

•  • 

99-0 

»» 

?) 

37.30    Shade 

54-2 

55-8 

1-6 

42-0 

J 

gS-o 

J> 

)» 

1.39.    0    Suu 

46-4 

89-8 

43-4 

79-0 

97-2 
94-6 

?> 

N 

In  every  observation,  -whether  in  the  Sun's  rays  01 

-  in  the  shade,  the  terminal  reading  -was  taken  exa 

ctly  one  mi 

aute  after  th 

e  initial  readin;j. 

The  "  Apparent  Effect  of  the  Sun's  Kadiation  "  i 

<  found   liy  comparing  each  change  (-whether  in  t 

le  Sun's  raj 

s  or  in  the 

shade)  with  the  mean  of  that  which 

immediatelv  precedes  and  that  -which  immediat 

ely  follo-ws  it. 

The  initial  N'is  that  of  llr.  W.  C.  ^'ash. 

„ 

Gkeenwich  Observations,  1864. 
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Observations  with  the  Actinometee, 


Observations  with  the  Actinometee — continued. 

— 

flj 

Greenwich 

0) 
,£3 

Greenwich 

Instrnment 

Readings  of  the 

s< 

Apparent 

Mean 

Hean  Solar 

Thermo-     Blackened 

Day, 

Mean  Solar  exposed  to  I 

Graduated  Scale. 

.sn 

effect  of  the 

Result  of  1 

Time  cor- 

'S 

meter  in          g  j^ 

1864. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

„  S"°'?      each  Group! 
Radiation   imparts  of  | 

responding 
to  the 

r 

the  tlmcl  01 
the 
Acti  no- 
meter. 

Thermo- 
meter 

General  Remarks. 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 

a  2 

.a  a 

in  parts  01 
the  Scale. 

the  Scale. 

Mean  of 
eachGroup. 

on  Grass. 

(1 

at 

.s 

h      m      s 

ill. 

div. 

div 

divi 

dir. 

h       m       3 

0 

0 

0 

July  20 

1.38.    0 

Sun 

9-0 

55-0 

46-0 

64"  0 

9o'4 
96-8 

Cloudless. 

N 

3g.  3o 

Shade 

62'0 

68-0 

6-0 

42*3 

' 

!> 

5J 

41.    0 

Sun 

i3-o 

63-7 

507 

437 

loro 
101-6 

jj 

)J 

42.  3o 

Shade 

70-9 

78-8 

7-9 

44-1 

s> 

)» 

44.    0 

Sun 

6-8 

6o-2 

53-4 

44'9 

loo'S 

I02-2 

JJ 

;? 

45.  3o 

Shade 

69-0 

78-2 

9-2 

43-3 

>42-    9 

1 .  46.    0 

5i 

)) 

J> 

47.    0 

Sun 

8-2 

5g-g 

517 

41-9 

1097 
I  I  I'D 

J> 

)) 

4S.  3o 

Shade 

6q-o 

79"4 

io'4 

41-8 

)? 

3) 

5o.    0 

Sun 

8-0 

6o-8 

52-8 

42-8 

loS'o 

102-5 

:r 

JJ 

5i.  3o 

Shade 

70-9 

8o-5 

9-6 

'417 

J 

•  • 

•  • 

!> 

1.53.    0 

Sun 

12-8 

627 

49"9 

70-0 

98-0 

g5'5 

» 

J5 

N 

Aug.    3 

22.  2g.    0 

Sun 

4'9 

5ro 

46'i 

64'o 

897 
90-8 

Cloudless. 

N 

3o.  3o 

Shade 

55-6 

59-6 

4-0 

4!'6 

)j 

)) 

32.    0 

Sun 

616 

io6-6 

45-0 

39'2 

91-5 

J) 

?j 

33.30 

Shade 

17-0 

247 

77 

40-0 

>4r  0 

22.32.3o 

52 

•  • 

•  * 

)» 

»j 

35.    0 

Sun 

27-8 

78-2 

50-4 

43-2 

!3 

?) 

)> 

102-8 

36.  3o 

Shade 

86-5 

q3-2 

67 

46-0 

1 

)> 

» 

38.    0 

Sun 

10-8 

65-8 

55'o 

47-6 

g6'o 
96-0 

J) 

?j 

39.30 

Shade 

72-5 

8o-6 

8-1 

48-4 

>47'4 

22.  40.  45 

52 

• . 

)) 

3J 

41.    0 

Sun 

7-0 

65'o 

58-0 

48-6 

•• 

97'2 
97'4 

)S 

)J 

42.  3o 

Shade 

73-5 

84-2 

107 

46-6 

•  • 

J) 

)) 

22.44.    0 

Sun 

23-0 

797 

567 

72-0 

97-2 
98-2 

JJ 

N 

Aug.    4 

3.    7.    ° 

Sun 

12-6 

6i-o 

48-4 

78-8 

95-4 

Clear. 

N 

8.  3o 

Shade 

65-2 

67-1 

•'9 

35-5 

^ 

lOi-O 

)) 

J) 

10.    0 

Sun 

67-6 

94'o 

26-4 

24-2 

1 

io5-o 

Clouds  over  the  Sun. 

?5 

II.  3o 

Shade 

97 

12-2 

2-5 

3o-i 

^34-0 

3.  12.     0 

38 

1017 

Clouds  somewhat  broken. 

» 

i3.    0 

Sun 

i3-o 

5i-8 

38-8 

35-6 

101-4 

)> 

?> 

14.  3o 

Shade 

55-g 

597 

3-8 

447 

102-7 

)> 

5J 

3.  16.    0 

Sun 

g-O 

67-2 

58-2 

8o-2 

i04"6 

Suu  free  from  clouds. 

N 

Aug.    5 

2.58.    0 

Sun 

ig-o 

63'o 

44-0 

77-0 

97-4 
g8-5 

Cloudless. 

N 

2.  59.  3o 

Shade 

67-6 

72-0 

4'4 

41-4 

^ 

0  • 

)) 

?» 

3.    I.    0 

Sun 

5-2 

52-2 

47-0 

42 '3 

io3-o 
103-4 

5> 

)> 

2.3o 

Shade 

57-2 

62-2 

5-0 

42*0 

>4«-7 

3.    3.    0 

39 

!? 

)j 

4.  0 

Sua 

4-0 

5o'9 

46-9 

4i'5 

1C8-8 
111-3 

)> 

?> 

5.3o 

Shade 

57-0 

62-8 

5-8 

'41-8 

)• 

5» 

3.    7-    0 

Sun 

5-7 

54-0 

48-3 

8i-o 

11  ro 

31 

N 

11  I -o 

loe 

very  observation,  -whether  in  the  Sun's  rays  or  in  tlie  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  th 

e  initial  reading. 

The 
ii 

"Apparent  Effect  of  the  Sun's  Radiation  "  is  found  by  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the 
umediately  precedes  and  that  which  immediately  follows  it. 

shade)  with  the  laean  of  that  which 

Th( 

;  initial  N  is  that  of  Mr.  W.  C.  Nash. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1864. 


(li) 


Observations  with  the  Actinometer — continued. 

Greenwich 

Instrument 

Reading  of  the 

§    . 
°1 

Apparent 

Mean 

Greemfich 
Mean  Solar 

Thermo- 

Blackened 

Day, 

Mean  Solar  exposed  to 

Graduated  Scale. 

.S" 

effect  of  the 

Sun's 
Radiation 

Result  of 

Time  cor- 

0 

meter  in 

Bulb 

1S64. 

Time  of  the   the  8un's 
Initial      iRays,  or  in 

each  Group 
in  parts  of 

responding 
to  the 

0) 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

Reading. 

the  shade. 

Initial 
A. 

Terminal 
B. 

0 

in  parts  of 
the  Scale. 

the  Scale. 

Mean  of 
eachGroup 

B  3 
< 

nometer. 

on  Grass. 

0 

h       m         s 

div. 

div. 

div. 

div. 

div. 

h       m         s 

0 

0 

0 

Aug.  10 

23.  34.    0 

Sun 

io'5 

49-8 

39-3 

58-0 

73-2 
8i-6 

Clear  about  the  Sun. 

N 

35.  3o 

Shade 

54*0 

58-0 

4-0 

36-9 

-^ 

?j 

» 

3,J.    0 

Sun 

Sg'o 

ior4 

42-4 

36-9 

gS-S 
10 1  "6 

» 

jj 

38.  3o 

Shade 

1 2*2 

19*2 

7-0 

34*  I 

. , 

» 

5  ? 

40.    0 

Sun 

20'4 

6o-2 

3q-8 

Z?,-3, 

io5'o 

j» 

»* 

41.  3o 
43.    0 

Shade 

vSun 

68-0 
33-5 

74-0 
78-8 

6-0 

45"3 

36-5 

38-5 

>37-o 

23.42.      0 

53 

107-8 
io5-3 
io6-o 

5> 

44.30 

Shade 

84-8 

q2-5 

71 

38-6 

»» 

J» 

46.    0 

Sun 

6-8 

54-2 

47'4 

38-9 

109-0 
106-2 

!) 

SJ 

47.30 

Shade 

6r2 

70-4 

q-2 

39"4 

, . 

)> 

9f 

23.  49.    0 

Sun 

i6'o 

65-9 

49-9 

65-5 

102-1 
io5-o 

it 

N 

Aug.  19 

2.  25.     0 

Sun 

32-5 

40'5 

8-0 

63-0 

70-3 

Cirro-stratus  andcumulo-stratus. 

N 

26.30 

Shade 

437 

46-2 

2-5 

5-4 

"^ 

» 

)J 

28.     0 

Sun 

47-2 

55-1 

7'9 

57 

71-2 

» 

5» 

29.30 

Shade 

56-1 

58-0 

1-9 

5-1 

>    5-0 

2.  3o.    0 

39 

71-5 

" 

» 

3i.    0 

Sun 

59"o 

65-0 

6-0 

4'4 

70-8 

» 

J9 

32.  3o 

Shade 

66-2 

67-5 

1-3 

4"4 

70-7 

» 

JJ 

2.  34.    0 

Sun 

69-6 

75-0 

5-4 

64-0 

70-0 

» 

N 

Aug.  19 

2.57.    0 

Sun 

2-0 

38-1 

36-1 

66-0 

78-0 

Light  clouds. 

N 

2.58.  3o 

Shade 

43'o 

48-0 

5-0 

32-2 

1 

83-8 

)» 

9J 

3.    0.    0 

Sun 

5o"o 

88-2 

38-2 

33'o 

^3i-9 

2.  59.  45 

36 

88-4 

j> 

J» 

i.3o 

Shade 

93*0 

98-4 

5-4 

3o'6 

J 

91 

» 

3.  0 

4.  3o 

Sun 
Shade 

8-4 
46-6 

42-1 

52-0 

337 
5-4 

28-3 

20'I 

}    2  4"2 

3.    5.    0 

36 

84-2 

Clouds  becoming  denser. 

3.    6.    0 

Sun 

55 -o 

72-2 

17-2 

69-0 

84-7 

Aug.  26 

2.47.    0 

Suu 

i4"o 

24-5 

IO-5 

64*0 

6q-o 

Partially  cloudy.    Sun  obscured. 

N 

0 

66-2 

Cirro-stratus. 

48.  3o 
3o.    0 

Shade 
Sun 

26-2 
29-4 

28-0 
37-2 

1-8 

7-8 

7'4 
6-2 

1     6-8 

2.  49.  45 

36 

63-7 
627 

5» 

Occasional  gleams  of  sunshine. 

J) 

5i.3o 

Shade 

38-2 

39-6 

'■4 

>» 

?> 

53.    0 

Sun 

4o"o 

75-2 

35-2 

33-6 

65-8 

Sun  free  from  cloud. 

jf 

54.  3o 

Shade 

78-1 

79'9 

1-8 

32-4 

>32-4 

2.55.    0 

56 

71-8 

ft 

)f 

56.    c 

Sun 

40-6 

73-8 

33-2 

31-2 

75-7 

>» 

)9 

57.  3o 

Shade 

76-5 

787 

2-2 

36 -o 

^ 

76-5 

?j 

JJ 

2.  5g,    0 

Sun 

67 

5o"o 

43-3 

40'o 

>38'3 

3.    0.  1 5 

35 

79-0 
79-2 

!> 

)> 

3.    0.  3o 

Shade 

54'o 

58-3 

4-3 

39-0 

» 

N 

3.    2.    0 

Sun 

59-2 

102-5 

43-3 

67-0 

78-q 
81-2 

9J 

Aug.  29 

2.07.    0 

Sun 

77 

54-2 

46-5 

69-0 

96-0 
97-2 

987 

Clear. 

N 

38.30 
2. '40.    0 

Shade 

Sun 

5q'o 
65-0 

65-0 
iiro 

6-0 
46-0 

40*2 
40*0 

1  40"  • 

2.  39.    0 

36 

•• 

97-0 

In  every  observation,  -whett 

er  in  the  S 

un'g  rays  or 

in  the 

shade,  the  terminal  read 

ing  was  taken  exactly  one  mi 

nute  after  tl 

e  initial  reading. 

shade)  with  the  mean  of  that  which 

The  "  Apparent  Effect  of  tl 

e  Sun's  K 

idiation  "  i.^ 

found 

by  comparing  each  chs 

nge  (whether  in  the  Sun's  ra 

ys  or  in  the 

immediately  precedes  and 

tluit  whic 

1  immediate 

y  follow 

rs'  it. 

The  initial  N  is  that  of  Mr. 

W.  C.  Na 

5h. 

^^ 

G2 
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Observations  with  the  Actinometer, 


Observations  with  the  Actinometer- 

-continued. 

Greenwich 

Instrument 

Readings  of  the 

°1 

Apparent 

Mean 

Greenwich 
Mean  Solar 

0 

Thermo- 

Blackened 

Day 

Mean  Solar 

exposed  to 

Graduated  Scale. 

en 

efifect  of  the 

Sun's 
Radiation 

Result  of 

Time  cor- 

0 

meter  in 

Bulb 

1864. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  in 

ach  Group 
in  parts  of 

responding 
to  the 

%  6 

the  fluid  of 
the  Acti- 

Thermo- 
meter 

General  Remarks. 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

Is 

0 

in  parts  of 
the  Scale. 

the  Scale. 

Meau  of 
each  Group. 

< 

nometer. 

on  Grass. 

0 

I1       m       s 

div. 

div. 

div. 

div. 

dir. 

Ii        m        s        n 

0 

0 

Aug.  29 

2.41.30    Sliade 

66-6 

72-6 

6-0 

37-5 

"" 

Light  clouds. 

N 

cont.) 

43.    0    Sua 

2'0 

43'o 

41 -o 

33-8 

,  , 

94-6 

J) 

!) 

44.  3o 

Shade 

46-5 

55-0 

8-5 

2,c,-3, 

^33-5 

2.  46.  45 

36 

y) 

46.    0 

Suu 

6-0 

48-6 

42  "6 

34'5 

,  , 

96-0 

Cloudless  near  Sun. 

)) 

94'9 

47.30 

Shade 

55-0 

627 

77 

28-6 

J 

•• 

89-6 

Light  clouds. 

J» 

2.49.    0 

Sun 

66-2 

96-2 

3o-o 

• 

72-5 

87-2 

)j 

N 

Aug.  3o 

3.21,    0 

Suu 

6-5 

5o'o 

43'5 

72-0 

87-2 
87-2 

Cloudless. 

N 

22.  3o 

Shade 

54-3 

58-0 

37 

40'6 

•  , 

J) 

j^ 

24.    0 

Suu 

8-9 

54-1 

45-2 

41-1 

•• 

83-8 
877 

)j 

3) 

25.30 

Shade 

58-5 

63'o 

4-5 

41-2 

>  41-6 

3.  26.    0 

3o 

„         Strong  breeze. 

;> 

27.    0 

Sun 

26"0 

72-2 

46-2 

42-0 

•  ■ 

qo-3 
88-8 

)) 

j> 

28.00 

Shade 

77-8 

8i-6 

3-8 

43-0 

,  , 

,   , 

)> 

?) 

3.  3o.    0 

Suu 

307 

78-1 

47"4 

76-0 

88-4 
go-8 

)> 

N 

Sept.  14 

I.  53.    0 

Suu 

2r6 

3o-6 

9-0 

63-0 

65-0 
65-5 

Dense     cirro-stratus     clouds ; 
strong  wind. 

N 

54.  3o 

Shade 

32-6 

35-1 

2-5 

6-6 

■~ 

.. 

Occasional  gleams  of  sunshine. 

5? 

56.    0 

Suu 

36'4 

40  "5 

9'i 

6-5 

•  • 

67"o 

j> 

)) 

57.  3o 
1.59.    0 

Shade 
Sun 

47"i 
5o-8 

49-8 
58-8 

27 
8-0 

5-9 
5-5 

>    6-1 

1.58.    0 

34 

•  • 

67-0 
66-8 
66-3 

5? 

2.    0.  3o 

Shade 

6o-3 

62-5 

2-2 

6-0 

,    ^ 

, 

)> 

)T 

2.    2.    0 

Sun 

64-0 

72-4 

8-4 

64*0 

67-1 
67-2 

?> 

N 

Sept.  14 

21.57.    c 

Sun 

6-6 

55'o 

48-4 

56-0 

72-5 
76-0 

No  clouds  about  the  Sun. 

N 

21.  58.  3o 

Shade 

6o'2 

64-9 

47 

4'7 

\    ,^.- 

34 

)) 

j> 

22.    0.    0 

Sun 

8-4 

52-8 

44"4 

39-2 

j    40  3 

21.  5g.    0 

78-2 

Cirrus,cirro-cumulus,  and  cirro- 

)5 

stratus  in  many  directions. 

)1 

i.3o 

Sliade 

59-2 

65'o 

5-8 

27-0 

- 

8o-i 

Light  clouds  passing  over  tlieSun. 

5J 

3.    0 

Sun 

7-0 

28-2 

21-2 

1 5-4 

>24-4 

22.    3.3o 

777 
7i'4 

Cirro-cumulus  passing  over  the 
Sun. 

4.30 

Shade 

32-8 

38-6 

5-8 

307 

» 

)i 

6.    0 

Sun 

41-4 

93'2 

5i-8 

45-1 

■" 

72-4 

Sun  free  from  cloud. 

;? 

7.  3o 

Shade 

5-0 

12-6 

7-6 

43*0 

.43-3 

22.    8.    0 

74-4 

)» 

>? 

9.    0 

Sun 

147 

64-0 

49'-5 

41-8 

- 

75-6 
78-8 

Light  cirrus  over  tlic  Sun. 

?J 

10.  3o 
12.    0 

Shade 
Sun 

70-4 

lO'O 

77-8 
49  "6 

7'4 
39-6 

37-1 
32-3 

I  547 

22.  12.  3o 

35 

737 
75-5 

J) 

22.  i3.  00 

Shade 

567 

63-9 

7-2 

Sun    partially    covered    with 

N 

light  clouds. 

Sept.  1 5 

2.41.    0 

Sun 

IO-5 

36'o 

25-5 

^ 

64'5 

65-0 

Sun  sln]iing  through  tliin  clouds. 

N 

42.  3o 

Shade 

38-0 

40-0 

2-0 

i8-o 

1 

67-2 

!? 

55 

44.    0 

Sun 

4o"5 

55'o 

14'5 

12-9 

V 14-5 

2.  46.    0 

67-9 

Clouds  denser  ;  strong  breeze. 

)j 

45.  3o 

Sluido 

57-3 

58-5 

I '2 

i3'9 

29 

66-2 

Cirro-stratus  clouds. 

!) 

47.    0 

Sun 

58-5 

74-2 

157 

14-4 

65'5 

5) 

)J 

48.30 

Shade 

76-0 

77'4 

•'4 

i3'5 

J 

65-8 

J) 

r? 

2.  5o.    0 

Sun 

79'o 

93-0 

14-0 

•• 

65'5 

65-5 
65-1 

N 

1 

In  every  obserration,  -wheth 

?r  in  the  S 

un's  rays  or  in  the  shade,  the  terminal  reading  was  taken  cxa 

ctly  one  mi 

nute  after  th 

e  initial  reading. 

The  "  Apparent  Effect  of  th 

e  Sun's  Ra 

diatiou  "  is  found  by  compai-ing  each  change  (whether  in  tht 

Sun's  rays 

or  in  the  s 

hade)  with  the  mean  of  that  which 

i 

immediately  precedes  and 

that  -n-hicl 

1  immediately  follows  it. 

1 

The  initial  N  is  that  of  Mr. 

W.  C.  Nas 

h. 

_J 

AT  THE  Royal  Observatouy,  Greenwich,  in  the  Year  18G4. 
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Observations  with  the  Actinometek — continned. 


1864. 


Greenwich 

Jlean  .Solar 

Time  oftlie 

Initial 

Readin-r, 


Instnunent 
exposed  to 
the  Sun's 
Rays,  or  in 
the  Shade. 


Readings  of  the 
Graduated  Scale. 


Initial 
A. 


Terminal 
B. 


<l) 

n 

. 

0<! 

D 

pq 

0) 

ht 

P3 

.J3 

^ 

0 

Apparent 
eft'ect  of  the 

Sun's 
Radiation 
in  parts  of 
the  Scale. 


Mean 

Result  of 

each  Group 

in  parts  of 

the  Scale. 


Greenwich 
Mean  Solar 
Time  cor- 
responding 

to  the 
I    Mean  of 
eachGroup. 


Thermo- 
meter in 
the  fluid  of 
the  Acti- 
nometer. 


Blackened 

Bulb 
Thermo- 
meter 
on  Grass. 


General  Remarks. 


Sept.  22 


h   m 
22.  3l.  O 


Uct. 


Oct. 


Oct.  18 


Sun 


Shade 


34.  o]  Sun 

35.  3o  Shade 
07.  o  Sun 


38.30 

40.  o 

41.  3o 
22.  43.  o 


.35.  o 
2i6.  3o 
38.  o 
39.30 
41. 
42.  00 

44.  o 

45.  3o 
,47. 


Shade 
Sun 


Shade 
Sun 


>Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 

Shade 

Sun 


,  38.  o'  Sun 
39.  3o  Shadi 
4 


42 

44.  o 

45.  3o 
47.  o 
48.30 
5o.  o 
5i.  3o 


o  Sun 
3o  Shade 
Sun 
Shade 
Sun 
Shade 
Sun 
Shade 
Sun 


22.    6.    o  Sun 


22 


7.  00 

9.    o 

10.  3o 

12.  o 

1 3.  3o 
i5.  o 
16.  3o 
18.    o 

ig.  3o 
21.    o 


Shade 
Sun 
Shade 
Sun 

Shade 
Sun 
Shade 
Sun 

Shade 
*8un 


lO'O 

58-8 
i3'5 

24-5 
29-2 


OI'O 

55-0 


8o'5 
io'6 


4-4 
49-8 

52"0 

9-0 

IQ-O 

5o-3 

52'I 

33-8 


9'4 

537 

5-2 

46-9 

53-6 
6-4 
14-2 
63-7 
5-8 
56-5 
io'4 


i3-8 


577 
67 

55-0 
7-4 

57-8 
4-0 

57-1 
3,6 

62-5 
10-8 


dlv. 
57.7 

6o-8 
22'g 

27'6 
4.8-5 


34"0 

78-5 


84-0 

36-0 


46-2 
5i-3 

90-8 

lO'O 

47-0 
5i-8 
92-4 
33-7 
74'9 


48-9 
58-2 
42-7 
51-4 
96-3 
"11 -6 
58-4 
69-0 
5r2 
6r8 
58-0 


52-7 


63-5 

49'° 
6o'8 
5o'9 

65-8 
5o'3 
65-4 
5o'o 


70"o 
56-1 


div. 

47-2 

2-0 
9"4 

3-1 
i9'3 


o'o 
23-5 


3-5 

22-4 


41-8 

I '5 

41-8 

I'O 

37'o 
1-5 

4o'3 
o'4 

4i"i 


39-5 

4'5 
37-5 

4-5 
427 

5-2 
44'2 

5-3 
45-4 

5-3 
47-6 


38-9 


5-8 

42-3 

5-8 

43'5 

8-p 

46-3 

8'3 

46-4 


7-8 
45-3 


26-3 
6-9 

ir2 

l6'2 


1 8-4 

20-3 


ig'o 


40 '3 
40'5 
33-4 
35-8 
37-2 
S9'3 
40*3 


o4'o 
33 -o 
35-6 
37-9 
38-3 
38'9 
3g'5 
40- 1 
41-2 


34-8 
36-5 
37-1 
36-6 

36-9 
38-1 
38-1 
38 '3 

38'o 


I 


g-o 


\  i8'6 


40-4 

I.  07.    0 

37-1 

I.  41.  3o 

39-8 

1.46.    0 

34-2 
38-4 
.40 '3 


36-4 


38-1 


23.  35.  1 5   37 


20.  40.  00 


^7 


29 


o.  40.  40 
o.  46.  o 
o.  5i.  i5 


22.  10.  i5 


22.  18.  3o 


3i 


24 


24 


58-0 


6ro 


og'o 


6o'o 
56'o 


62'0 


58'o 


62-0 


68-6 
71-1 

68-6 

63-8 
65-0 


63-0 
65-5 
65-5 


64-4 


62-5 
62-8 
66-0 

70-9 

75'2 
66-4 
657 


7ro 
70-5 
70-0 
71-1 
72-2 
72-2 
72-1 
72-4 
72-1 

71'2 

72-0 

71-0 


70' 
76' 


7-^ 
73' 
74 

70' 

72' 

7-5' 
74' 

yS'i 
75-: 


Sun  free  from  cloud  53  sees.  ; 
obscured  7  sees. 

Sun  totally  obscured  by  dense 

clouds. 

J) 
Sun  shining  through  thin  clouds 
for  20  sees. ;  totally  obscured 
40  sees. 

Sun  free  from  cloud  5  Sees., 
partially  seen  i5  sees.,  and 
totally  obseui'ed  40  sees. 

Sun  shining  through  thin  clouds 
25  sees.  ;  totally  obsc:ured 
35  sees. 


Cloudless  about  the  Sun. 
Strong  East  wind. 


Cloudless  ;  strong  East  wind. 


Clear  about  the 
cirrus  clouds 
strong  breeze. 


Sun  ;    light 
elsewhere ; 


In  every  Observation,  whether  in  the  Sun'.-!  rays  or  in  the  shade,  the  terminal  reading  was  taken  exactly  one  minute  after  the  initial  reading. 
The  "  Apparent  Effect  of  the  Sun's  Radi.ation  "  is  found  by  comparing  each  change  (whether  in  the  Suu's  rays  or  in  the  sliade)  with  the  r 


immediately  precedes  and  that  which  immediately  follows  it. 
The  Initial  N  is  that  of  Mr.  W.  C.  Nash. 


mean  of  that  which 
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OBSERVATIONg  WITH  THE  ACTINOMETER,  AND  READINGS  OP  TSERMOMETEES  SUNK  IN  THE  GROUND, 


Observations  with  the  Actinometee — concluded. 

Greenwich 

Instnimen 

Readings  of  the 

C    1 

Apparent 

Mean 

Greenwich  -S 
Mean  Solar 

Thermo- 

Blackenec 

Day, 

Mean  Solai 

exposed  tn 

Graduated  Scale. 

^^    1 

effect  of 

result  of 

1  Time  cor- 

0 

meter  in 

Bulb 

1864. 

Time  of  the 
Initial 

the  Sun's 
Rays,  or  ii 

if 

the  Sun's 
Radiation 

each  Groupl  responding 
in  parts  of       to  the 

1  • 

the  fluid  of|  Thermo- 
the  Acti-  1  meter  on 

General  Remarks. 

1 

S 
> 

Reading. 

the  Shade. 

Initial 
A. 

Terminal 
B. 

in  parts  of 
the  Scale. 

the  Scale.      Mean  of 
eachGroup 

2  eg 

nometer. 

Grass. 

0 

Oct. 

24 

b        m        s 

2.  39.    C 

Sun 

div. 

4-2 

div. 

36' I 

aw. 
31-9 

div. 

div. 

h       m       8 

0 

61-0 

0 
67-0 

Cloudless  about  the  Sun. 

N 

40.30 
42.    0 

Shade 
Sun 

3q-8 

45-8 

44-0 
77-5 

4-2 

317 

27-6 
27-5 

}27.55 

2.41.     0 

16 

•   • 

67-9 
67-9 

99 

43.30 

Shcade 

8o-5 

847 

4-2 

25-8 

1 

67-1 

99 

99 

45.    0 

Sun 

5-6 

33-8 

28-2 

24-6 

^25.   5 

2.46.  1 5 

16 

•  • 

66-0 

99 

46. 3o 

Shade 

36-5 

39-5 

3-0 

26-2 

/ 

65-5 

99 

2.48.    0 

Sun 

40-4 

70-6 

3o-2 

63-*5 

66-2 

99 

N 

Nov 

•  7 

2.  3g.    0 

Sun 

19-5 

27-8 

8-3 

42-5 

45-7 

Sun  shining  through  thin  clouds. 

N 

40.30 

Shade 

28-9 

29-9 

i-o 

7-9 

"" 

•  • 

•  • 

99 

42.    0 

Sun 

3o-o 

39-5 

9-5 

8-4 

•  • 

45-8 

99 

Jj 

43.  3o 

Shade 

4ro 

42-2 

1-2 

77 

>  7-    8 

2.44,    0 

i3 

•  > 

,  , 

99 

45.    0 

Sun 

43-0 

5i-3 

8-3 

7-1 

•  • 

46-0 

99 

46.30 

Shade 

52-7 

53-9 

1-2 

7'9 

•  • 

99 

yy 

2.48.    0 

Sun 

54-2 

64"o 

9-8 

43-0 

46-0 

»9 

N 

Nov 

9 

1.  14.    0 

Sun 

18-9 

46-0 

27-1 

487 

•  • 

54-8 
58-2 

Clear  about  the  Sun  for  5o  sees. 
Partially  cloudy  10  sees. 

N 

1 5.  3o 

Shade 

49-5 

53-2 

37 

19-6 

^ 

•  • 

17.    0 

Sun 

54'9 

74'+ 

19-5 

i6-o 

55-5 
55-5 

Sun  shining  through  thin  clouds. 

)) 

i8.3o 

Shade 

77'4- 

8o-8 

3-4 

20-9 

:>i9.  I 

I.  18.  i5 

18 

•  • 

•  • 

•  • 

54-2 

Denser  clouds. 
Sun  free  fi-om  cloud. 

20.    0 

un 

3-9 

33-0 

29-1 

25-4 

57-2 

21.  3o 

Shade 

37-0 

41 'O 

4-0 

137 

-^ 

•  • 

5o-6 

48-2 

Very  dense  cumulo-stratus  before 
the  Sun. 

J) 

23.    0 

Sun 

42-8 

49'o 

6-2 

2-7 

- 

•  • 

•  • 

24.30 

Shade 

5o'o 

53-0 

3-0 

2-6 

•  » 

46-4 

99 

26.    0 

Sun 

54-0 

59'o 

5-0 

2-5 

>  2.  7 

1.26,30 

18 

46-0 

5) 

27.30 

Shade 

60M 

62-0 

•"9 

3-0 

•  • 

46-0 

)9 

99 

1.29.    0 

Sun 

62-8 

677 

4'9 

5 1 -5 

46-9 

99 

N 

Nov. 

21 

2.  3,6.    0 

Sun 

4-6 

iro 

6-4 

56-0 

5i-2 

Sun  shining  through  cirro-stra- 

N 

37.  3o 

Shade 

12-8 

i5-8 

3-0 

2-9 

"1 

•  • 

tus  clouds. 

39.    0 

Sun 

.6-4 

21-8 

5-4 

2-9 

1 

■  • 

47-6 

99 

99 

40.30 

Shade 

23-0 

25-0 

2-0 

2-4 

>».   4 

2.41.    0 

9 

•  • 

47-2 

99 

99 
" 

42.    0 

Sun 

25'5 

28-8 

3-3 

2-1 

46-*8 

Clouds  denser. 

43.  3o 

Shade 

29-1 

29-5 

0-4 

i'9 

J 

•  • 

99 

J3 

2.  45.    0 

Sun 

29-5 

3o-8 

1-3 

56-0 

46-1 

99 

N 

Dec. 

I 

3.  23.    0 

Sun 

iS'S 

22-2 

4-3-4 

•  • 

•  • 

50*7 
48-2 

CloutUcss  but  hazy  near  the  Sun. 

N 

24.30 

Shade 

22*0 

2I-I 

—0-9 

3-2 

1 

•  ■ 

• . 

99 

26.    0 

Sun 

20-6 

21-8 

4-1-2 

2-5 

}    2.     5 

3.  26.  3o 

3 

46-3 

99 

27.  3o 

Shade 

21-3 

19-6 

-17 

1-8 

J 

45-3 

99 

3.  29.    0 

Sun 

1 6-8 

i5-8 

—  i-o 

55-*6 

•  • 

44-8 
44-8 

Sun  in  ciiTO-stiatus  clouds. 

N 

Dec. 

5 

2.42.    0 

Sun 

10*9 

24-8 

l3-q 

56-0 

53-5 

Cloudless. 

N 

43.  3o 

Shade 

25-9 

27-2 

1-3 

11-3 

■ 

53-8 

99 

45.    0 

Sun 

28-0 

39-2 

1 1 -2 

10-6 

•  • 

53-5 
53-1 

99 

99 

46.30 

Shade 

40-1 

-59-9 

—  0-2 

11-9 

>ii.    8 

2.47.    0 

7 

• . 

99 

99 
99 

48.    0 

Sun 

59"9 

52"2 

12-3 

12-6 

» • 

52-9 
53-5 

99 

99 

49.  3o 

Shade 

52-8 

52-3 

-0-5 

12-5 

99 

99 

2.  5i.    0 

Sun 

51-9 

63-5 

1 1-6 

57-0 

52-8 
52-q 

99 

N 

In  every  observation,  -whether  in  the  S 

un's  rays  or  in  the 

shade,  the  terminal  reading  was  taken  exactly  one  minute  after  tl 

le  initial  reading. 

The  "  Apparent  Effect  of  the  Sun's  rad 

iation  "  is  found  bj 

'  comparing  each  change  (whether  in  the  Sun's  rays  or  in  the  sh 

ade)  with  the  mean  of  that  which 

immediately  preoeck-s  and  that  wliic 

1  immediately  folio 
h. 

ws  it. 

The  initial  N'is  that  of  Mr.  W.  C.  Nas 

Decemher  i.  The  observations  on  th 

s  day,  were  made 

for  comparison  with  Mr.  Glaisher's  results  obtained  during  his 

balloon  ascent  from  "Woolwich. 

1864,  December  8  to  1865,  January  3 

0.  The  Actinomete 

r  was  in  the  hands  of  its  maker  for  repair. 

AT  THE  Royal  Observatort,    Greenwich,  in  the  Year  1864. 
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Readings  op  Theemometers  sunk  in  the  Ground. 

(T.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  25-6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day,  except  Sundays,  and  Good  Friday. 


Days  of 

the  Month, 

January. 

February. 

March. 

AprU. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1864. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

° 

0 

0 

0 

I 

5i  70 

5l  -18 

5o  -42 

49-55 

.S' 

48-54 

48-81 

49 '47 

5o-32 

5i  -24 

5i-82 

5 1  -99 

2 

5i  -68 

5i  -18 

5o  -37 

49  -53 

48-85 

48-54 

48-83 

49-50 

5o -33 

S 

51-84 

5i  -98 

3 

S 

5I-I4 

5o-35 

S 

48-83 

48-55 

s 

49-52 

5o-38 

5i  -29 

5i  -85 

52  -00 

4 

5 1  -65 

5i  "lo 

5o -36 

49  -50 

48-78 

48-57 

48-87 

49-55 

S 

5 1  -3o 

5i  -82 

S 

5 

5 1  -64 

5 1  '07 

5o-32 

49-43 

4877 

s 

48-89 

49-59 

5o  -44 

5 1  -34 

5 1  -86 

52  -00 

6 

5i  -58 

5 1  -04 

-s- 

49-40 

48-78 

48-57 

48  -88 

49  -60 

50-47 

5i  -38 

S 

52  -00 

7 

5i  -58 

S 

5o-27 

49  ••39 

48-77 

48-58 

48-92 

5 

5o  -52 

5 1  -41 

5i  -82 

5i  -98 

8 

5 1  -58 

5 1  -oo 

50-24 

49 --S? 

5 

48-58 

48-92 

49  '66 

5o-55 

51-44 

5i  -86 

5i  -97 

9 

5 1  -60 

50-93 

5o-i8 

49-35 

48-70 

48-58 

48-85 

49  -66 

5o-58 

S 

5i  -89 

5i  -97 

10 

-s- 

50-93 

5o  -16 

S 

48-71 

48-58 

s 

49-68 

5o-58 

5 1  -48 

5i  -8q 

5 1  -95 

1 1 

5i  -58 

50-92 

5o  -16 

49-30 

48-70 

48-57 

49-01 

49  7-5 

S 

5i  -49 

5i  -88 

.s- 

12 

5 1  -07 

So-gi 

5o  -12 

49-28 

48 -6q 

s 

49-02 

49-76 

5o  -64 

5i  -52 

5i  -89 

5 1  -96 

i3 

5 1  -53 

50-89 

S 

49-25 

48-68 

48-58 

49 '04 

49-78 

50-67 

5i  -52 

S 

5 1  -93 

14 

5i  -52 

S 

5o-o8 

49-23 

48-68 

48-60 

49  'o^ 

S 

5o  -72 

5i  -54 

5 1  -94 

5i  -90 

i5 

5i  -48 

5o-83 

5o  -04 

49-21 

s 

48-60 

49-09 

49 '84 

50-73 

5i  -57 

5i  -94 

5i  -88 

16 

5 1  -47 

5o-8o 

5o  -02 

49-16 

48-66 

48-63 

49  "09 

49-85 

50-75 

S 

5 1  -g3 

5i  -77 

17 

S 

5o  -76 

49 '97 

S 

48-65 

48-64 

5- 

49*89 

50-78 

5 1  -62 

5i  -95 

5 1  -83 

18 

5 1  -46 

5o  -73 

49  "94 

49 'H 

48-65 

48  -64 

49'i7 

49-92 

S 

5i  -63 

5 1  -96 

S 

>9 

5 1  -46 

5o  -67 

49  "94 

49-13 

48-64 

.s- 

49 '17 

49-94 

50-87 

5i  -67 

5i  -99 

5i  -84 

20 

5 1  -44 

5o  -75 

S 

49-12 

48-63 

48-68 

49-21 

49-96 

5o-8S 

5i  -67 

S 

5i  -86 

21 

5 1  -42 

-S" 

49-87 

49  "oS 

48  -5q 

48-69 

49-22 

5' 

5o  -92 

5i  -68 

5i  -97 

5i  -83 

22 

5i  -41 

So  -62 

49-84 

49  -06 

S' 

48-69 

49-24 

5o-o2 

5o-g7 

5i  -70 

5i  -98 

5i  -81 

23 

5i  -38 

5o-68 

49-81 

49  ■°4 

48-58 

48-69 

49-26 

5o  -oo 

50-98 

S 

5i  -98 

5i  -78 

24 

S 

5o-56 

4978 

S 

48-58 

48-72 

S 

5o  -07 

5 1  -04 

5i  -73 

5 1  -96 

5i  -78 

25 

5 1  -34 

5o-52 

GoodFriday. 

48  -98 

48-58 

48-72 

49 -30 

5o  -09 

S 

5i  -74 

5 1  -97 

S 

26 

5 1  -oo 

5o  •62 

4971 

48  -96 

48-57 

S 

49-32 

5o-i3 

5i  -08 

5 1  -75 

5i  -97 

5i  -75 

27 

5 1  -32 

5o-48 

s 

48-94 

48-57 

48-74 

49  -36 

5o  -17 

5i  -i3 

5i  -76 

S 

5i  -12, 

28 

5i  -28 

,S' 

49-65 

48-90 

48-55 

48-76 

49-38 

S 

5i  -16 

5i  -So 

52  -02 

5i  -i^, 

29 

5i  -23 

5o-44 

49-63 

48  -90 

S 

4879 

49*42 

5o  -24 

5i  -18 

5i  -79 

52  -00 

5i  -73 

3o 

5l  -22 

49-58 

48-87 

48  -54 

48-80 

49 '44 

5o  -27 

5i  -20 

.S" 

52  -oo 

5i  -71 

3i 

S 

49-58 

48-54 

S 

50-28 

5i  -81 

5i  -68 

Means . 

5i  -48 

5o-83 

5o  -02 

49-19 

48-66 

48-64 

49*>i 

49-86 

50-76 

5i  -57 

5i  -92 

5i  -86 

(11.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12  '8  feet  (12  Frencli  feet)  below  tbe  surface  of  the  soil,  at  the 

same  times. 


Days  of 

the  Month, 

January. 

February. 

March. 

April, 

May. 

June. 

July. 

August. 

September. 

October, 

November. 

December. 

1864. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

5o-65 

48-19 

46-71 

45-86 

s 

48-65 

50-95 

53-13 

55  -01 

55-26 

54  -35 

52  -28 

2 

5o  -55 

48-17 

46-65 

45-86 

46  -5o 

48-72 

5i  -06 

53-19 

55  -01 

.S' 

54-35 

52  -20 

3 

S 

48-11 

46-60 

H 

46-54 

48-84 

S 

53-27 

55-05 

55  -22 

54-31 

52  -14 

4 

5o  -45 

48  -05 

46-58 

45-87 

46-57 

48  -95 

5l  -IQ 

53-39 

S 

55-18 

64-20 

s 

5 

no  -38 

48  -oo 

46-48 

45-81 

46-67 

s 

5i  -28 

53 -5o 

55  -o5 

55-18 

54-23 

52  -01 

6 

5o  -25 

47-90 

S 

45-84 

46-75 

49-09 

5i  -3o 

53-55 

55-08 

55-23 

S 

5i  -92 

7 

5o  -20 

*' 

46  -40 

45-82 

46-80 

49-20 

5 1  -40 

H 

55-13 

55-26 

54-15 

5i  -84 

8 

5o-i5 

47-87 

46  -34 

45-82 

S 

49-24 

5 1  -44 

53-68 

55-14 

55-19 

54-05 

5i  -74 

9 

5o  -12 

4778 

46  -22 

45-78 

46-88 

49  -oi 

5i  -02 

53-71 

55-15 

S 

54-04 

5i  -68 

10 

S 

47-70 

46-18 

,S 

46-98 

49-38 

S 

53-76 

55-12 

55 -i5 

54  -oo 

5i  -57 

1 1 

00  -00 

47-75 

46-16 

45-78 

47-05 

49-41 

5i  -72 

53-88 

S 

55-IO 

53-88 

S 

12 

49-92 

47-70 

46  -12 

45-80 

47 -H 

S 

5i  -73 

53-97 

55-11 

55  -09 

53-82 

5 1  -47 

{In) 


Eeadings  of  Thermometees  sunk  in  the  Ground, 


(II.)~ReacIing  of  a  Thermometer  wliose  bulb  is  sunk  to  the  depth  of  12  -S  feetj(i2  French  feet) — concluded. 


Days  of 

' 

the  Month, 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1S64. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i3 

49-78 

47-70 

s 

4579 

47-19 

49-54 

5i  -79 

54  -07 

55  -14 

55  -o6 

s 

5i  -38 

14 

49*67 

s 

46  -06 

45-81 

47-27 

49-62 

5i  -87 

S 

55-17 

55  -02 

53  -75 

5i  -26 

i5 

49-57 

47-53 

46-04 

40  -83 

.s- 

49-67 

5l  -q5 

5i  -23 

55-15 

54  -99 

53-66 

5i  -20 

16 

49-50 

47-50 

46  -02 

45  -80 

47 -3g 

49-77 

5i  -97 

54-22 

55  -16 

,S' 

53  -57 

5i  -14 

17 

s 

47-43 

46  -00 

-s- 

47-46 

49-87 

,S' 

54  -3o 

55-17 

54-97 

53 -4g 

5 1  -02 

18 

49-32 

47-34 

45-97 

45-86 

47-04 

49-92 

52  -i5 

54-38 

S 

04-92 

53  -40 

S 

19 

49  -23 

47*27 

45-96 

45  -90 

47-60 

s 

52  -25 

54-43 

55-23 

54-92 

53-35 

5o  -q2 

20 

49-13 

47-23 

s 

45;95 

47-67 

5o-io 

52  -32 

54-47 

55-26 

54-85 

*' 

5o  -qo 

21 

49-02 

S 

45-94 

45-95 

47-67 

5o  -ig 

52-32 

.S' 

55  -25 

54-80 

53-14 

50-82 

22 

48-93 

47-12 

45  -go 

45-99 

S 

5o  -25 

52-37 

54-58 

55-29 

54-77 

53  -o5 

5o  -72 

23 

48-82 

47-07 

40-90 

46  -00 

47  -84 

5o  -3o 

52  -43 

54-56 

55-27 

S 

52 -q5 

50-64 

24 

.S' 

47-01 

45-93 

s 

47-89 

5o  -40 

^' 

54-68 

55-32 

54-70 

52-75 

5o  -60 

25 

48-64 

46-95 

GoodFriday. 

46-10 

48  -00 

50-47 

52-55 

54  -70 

S 

54-66 

52-72 

S 

26 

48-55 

46-94 

45-87 

46-14 

48  -oS 

,S" 

52-63 

54-75 

55-25 

54-61 

52  -64 

5o  -42 

27 

48  -52 

46  -90 

s 

46  -20 

48  -18 

50-73 

52  -75 

54-87 

55-32 

54-56 

S 

5o-35 

28 

48-40 

S 

45  -88 

46  -22 

48-28 

5o  -72 

52  -80 

,S' 

55  '33 

54-59 

52  -55 

50-27 

29 

48  -32 

46-77 

45-85 

46  -3o 

S 

5o-83 

52  -82 

54-96 

55  -27 

54-50 

52-47 

5o  -21 

3o 

48'-26 

45-85 

46-38 

48-44 

5o-88 

52  -98 

55  -04 

55  -25 

s 

52  -oj 

50-12 

3i 

.S' 

45-87 

48-54 

,S' 

54-99 

54-40 

5o  -02 

Means. 
1 

49 '47 

47-52 

46-13 

45-94 

47-42 

49-77 

5i  -98 

54-16 

55-18 

54-93 

53  -5 1 

5i  -14 

(in.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  the 

same  times. 


Days  of 

the  Month, 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1S64. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

48-60 

45-97 

43  -80 

44-80 

s 

52-48 

55-38 

58-38 

58  -40 

57  -53 

54-77 

5o  -01 

2 

48-49 

45-93 

43-85 

44  -79 

48  -5o 

52  -5o 

55  -43 

58-41 

58-38 

s 

54-71 

49-94 

3 

,S' 

45-78 

43-80 

-s- 

48-58 

52  -5i 

S 

58  -53 

58  -41 

57-37 

54 -5q 

49-84 

4 

48  -3o 

45-70 

44  -So 

48-64 

52  -57 

55 -5 1 

58 -6g 

S 

57-26 

54  -36 

S 

5 

48-08 

45  -62 

44-79 

48  -So 

S 

55  -60 

58 -80 

58  ■3q 

57  -20 

54  -25 

4g  '63 

6 

47-85 

45-62 

.S^ 

44-86 

48-99 

52  -58 

55  -oq 

58-78 

58-40 

57  -12 

S 

49-37 

7 

47-62 

s 

43-95 

44-93 

49-09 

52  -6q 

55  -68 

.S' 

58-45 

56-97 

53-84 

49-50 

8 

47-39 

45  -5o 

44-00 

45  -o3 

.S" 

52-75 

55-68 

58  -gi 

58-46 

56 -80 

53-54 

49-41 

9 

47 -15 

45  -38 

44-08 

40-09 

4g-22 

52  -8q 

55-74 

58-96 

58-45 

.S 

53-31 

49-42 

10 

S 

40-29 

44-03 

,S' 

49-40 

53  -o3 

.S' 

5q  -06 

58-40 

56  -5o 

53  -10 

49-38 

1 1 

46-63 

45-15 

44  -20 

40-27 

49-50 

53-16 

55  -qi 

59  -20 

S 

56-36 

52  -82 

S 

12 

46-42 

44-98 

44-22 

45  -43 

49-59 

,S' 

55  -90 

59-29 

58-48 

56-25 

52-37 

49-33 

i3 

46-18 

44-84 

S 

45  -58 

49-67 

53  -48 

55  -q5 

5q  -35 

58-53 

56-16 

.S 

49-25 

14 

43-97 

S 

44-30 

45-77 

49-74 

53-67 

56-08 

S 

58-52 

56  -07 

52  -09 

49-16 

i5 

45-80 

44-59 

44-30 

4^-94 

S 

53-80 

56-22 

59-29 

58-41 

55  -98 

5i  -84 

49-10 

16 

40-71 

44  -56 

44-37 

46  -06 

49-98 

53  -g6 

56  -3o 

5q  -20 

58-35 

S 

5i  -68 

49-01 

17 

.S' 

44-60 

44  -60 

,5- 

50-14 

54  -og 

,S' 

59  -25 

58-27 

55-85 

5 1  -53 

48  -90 

18 

45-55 

44-63 

44  -53 

46  -33 

5o  -32 

54-16 

56-63 

59-28 

^S' 

55-72 

5i  -41 

5- 

19 

45-49 

44-63 

44  -52 

46  -5o 

5o  -35 

S 

56-76 

5q  -3o 

58-20 

55-67 

5i  -3o 

48-63 

20 

45-42 

44-73 

S 

46-63 

5o-8o 

54-40 

56  •g4 

59  -32 

58-11 

55-52 

S 

48-48 

21 

45-37 

.S' 

44-69 

46-80 

5i  -00 

04  -02 

57  -o5 

,S' 

58 -02 

55  -5o 

5i  -14 

48-25 

22 

45  -40 

44-60 

44-70 

46  -95 

S 

54  -60 

57  -20 

59  -33 

57-98 

55-44 

01  -10 

48  -02 

23 

45-42 

44-50 

44-72 

47-14 

5i  -59 

54-73 

57-34 

5g  -20 

57-84 

S 

5i  -00 

47-84 

24 

>S' 

44-39 

44-79 

,S' 

5i  -81 

54 -8g 

S 

5q  -20 

57-85 

55-38 

5o  -59 

47-72 

25 

45-65 

44-25 

Good  Friday. 

47-50 

52  -o3 

55  -00 

57-62 

5q-I4 

S 

55  -30 

5o-6i 

,S' 

26 

45-79 

44-18 

44-83 

47-58 

52  -14 

^s- 

57-78 

59  -oS 

57-69 

55  -20 

5o  -59 

47-39 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18G4. 


(Ivii) 


fill.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet) — Concluded. 


nays  of 

the  Jronth, 

18C4. 

Jauuaiy. 

February. 

JIarch. 

April. 

Jlay. 

Jur.e. 

July. 

August. 

September. 

October. 

November. 

December. 

A 

27 
28 
2q 
3o 
3i 

0 

45-90 

45 -go 

4.5  -gj 

45  -93 

S 

0 

44  -05 

S 
40 -go 

0 

s 

44-85 
44-85 
44-80 
44-84 

0 

47  -86 

48  -00 
48-17 
48-29 

0 

52  -25 
52  -cto 

s 

52  -40 
52  -48 

55  -oS 
55  -27 
55  -04 
55-06 

0 

57-95 
58  -o3 
58  -16 
53  -24 

0 
58  -99 

58  -70 
58  -60 
58  -47 

0 

57-72 
57-70 
57  -60 
57  -54 

0 

55-10 
55-08 
54-92 

S 
54-81 

.S' 
5o  -39 
5o-28 
5o  -I  I 

47-25 
47-06 
46  -go 
46-75 
46  -60 

Means  . 



46-46 

44"93 

44-40 

46-19 

5o -06 

53-83 

56-56 

58-99 

58-18 

56  -04 

52  -20 

48-61 

At  temperatures  below  43^-50  the  fluid  of  this  thermometer  descends  below  the  scale  ;  the  readings  on  Jrarch  4  and  5  were  both  less  than  43°- 50,  and  the 

readings  for  tMO  or  three  preceding  days  were  subject  to  some  unccrtaiuty. 


(IV.) — Beading  of  a  Tliermometer  whose  bulb  is  sunk  to  the  depth  of  3-2  feet  (3  French  feet)  below  the  surfticc  of  the  soil,  at  the 

same  times. 


Days  of 

the  Jlontli, 
1864. 

January. 

February. 

Jlarch. 

.\pril. 

Jray. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

ii 
I 

45  -03 

0 
42  -52 

40-20 

0 

42  -34 

.s- 

0 
53  -54 

0 
57-47 

61  -75 

0 

59-48 

0 
57  -3i 

52  -go 

0 
46  -3o 

2 

44-68 

42  -16 

40-42 

42  -65 

49-40 

53  -46 

57  -56 

61  -85 

59-46 

,S' 

52  -48 

46-19 

3 

S 

42  -10 

40-60 

,S' 

49 '69 

53  -49 

S 

61  -80 

5v4' 

56  -go 

52  -00 

45-86 

4 

43  '33 

42  -53 

40-70 

42-87 

49  "92 

53-63 

57-67 

61  -70 

.S' 

56  -5 1 

51-48 

S 

5 

42  -go 

42-49 

J-I  -lo 

43-24 

5o  -0 1 

,S' 

67  -63 

61  -70 

5g  -3o 

56  -lo 

5i  -00 

45-93 

6 

42  -3^ 

42  -18 

,S' 

43  -09 

5o  -04 

54  -00 

57-65 

61  -88 

5g-37 

55  ■7g 

S 

46-11 

7 

41  -85 

S 

41  -83 

43  -5g 

5o  -10 

54  -5o 

07 -7g 

.S' 

5g -07 

00  -40 

49  "91 

46  -26 

8 

41  -31 

41  -40 

42  -36 

43  -80 

S 

54  -gg 

57-75 

62-44 

5q'6o 

55-24 

49  -35 

46-33 

q 

40  -qo 

41  -07 

42-44 

44-06 

50-57 

55  -3q 

57  -70 

62  -53 

5g-S7 

■5" 

48  -qo 

46-47 

10 

.v 

40-67 

42  -S^ 

S 

5o  -4g 

55-80 

S 

62  -58 

60  -oq 

55  -o3 

48  'bo 

46-28 

1 1 

40  -47 

40-32 

42  -o5 

44 '94 

5o  -3o 

56  -04 

57  -85 

62-25 

S 

04-92 

48  -o5 

s 

12 

40-07 

40  -o3 

42  -02 

45-40 

5o  -43 

S 

58-12 

61  -80 

5g-70 

54  -ij 

47-58 

45-98 

i3 

40-37 

40-10 

S 

45-87 

ao  -62 

56  -41 

58-57 

61  -5i 

5q  -20 

54-78 

S 

46  -00 

14 

40  -00 

,5? 

42  -10 

40-94 

5i  -c3 

56 -61 

58-89 

S 

58  -qo 

54 -68 

47-31 

45-78 

i5 

40-67 

41   -02 

42-42 

46  -02 

,S" 

56 -5o 

5q-i4 

61  -54 

58-72 

54-57 

47-53 

45  -66 

16 

40-7^ 

41   -48 

42  -63 

46-12 

5i  -gq 

56  -53 

5g  -30 

61-60 

58 -60 

S 

47-59 

45-34 

>7 

.S' 

41   -93 

42  -q3 

,S' 

52  -55 

56  -5 1 

.S' 

61  -82 

58-50 

54-15 

47-63 

44-82 

18 

40-73 

41  -go 

42  -81 

46-77 

53-11 

56  -70 

60-04 

61  -Sg 

s 

54-11 

47-64 

5 

'9 

40 -gg 

41  -70 

42  -63 

46 -gg 

53  -75 

-s- 

60  -23 

61  -77 

58  -14 

54  -24 

47  '94 

43-62 

20 

41  -36 

41  -40 

S 

47-28 

54-40 

57-25 

60  -53 

61  -5  5 

57 -go 

54  -3 1 

S 

43  -21 

21 

41  -80 

S 

42  •6g 

47-70 

54-79 

57-48 

60-78 

^9 

57-69 

54  -52 

47-90 

43-10 

22 

42  -30 

40  -40 

42-83 

48-19 

S 

57  -74 

61  -oS 

61  -11 

57-72 

04  -02 

48  -00 

43-23 

23 

42-76 

40  -15 

42-89 

48-48 

55  -oq 

57  -84 

61  -20 

60  -5g 

57-77 

S 

48-07 

43  -04 

24 

S 

39  -go 

42  •g2 

-S" 

54-98 

57  -8g 

.S' 

60-27 

57  -80 

54-11 

47 '49 

42-89 

2;> 

43-57 

3g  -5o 

Good  Friday 

48 -g2 

54-74 

57-70 

61  'J3 

59-69 

S 

53  -85 

47 -15 

S 

26 

43-37 

39  -40 

42  -80 

49-07 

54-45 

S 

61  -41 

Sq-ig 

57-74 

^)Ci  -5o 

46-70 

42  -05 

27 

43  -23 

39  -45 

.S' 

49 '07 

54-28 

57  -70 

61   -44 

58  -85 

57-80 

53  -48 

6' 

41  -85 

28 

43-23 

.S' 

42  -70 

4g-io 

54-20 

57-58 

61  -32 

-S' 

57-79 

53-67 

46  -20 

41  -62 

29 

4-5  '40 

3g  -87 

42  -67 

49 'I? 

5- 

57-46 

61  -38 

58  -60 

57-59 

52,  -53 

46-45 

41  -53 

3o 

43-37 

42  -5o 

49 -15 

54  -oS 

57 -3g 

61  -48 

58-87 

57  -09 

;S' 

46-47 

4'  74 

01 

,S' 

42-39 

53  -81 

6' 

59  -oS 

53  -33 

41  -gi 

Means  . 

42-14 

41  -03 

42  -i5 

46-17 

52  -26 

06-16 

5g-43 

61  -12 

53-26 

54-70 

48-55 

44-41 

At  temperatures  below  yf-  ;o  the  fluid  of  tliis  tliermometer  descends  below  the  scale  ;  the  readings  on  February  25,  26,  and  27,  which  are  slightly  below 

thisvaUie,  are  estimated  readings  only,  and  therefore  liable  to  some  uuccrtainty. 

GiiEEN\Yicn  Obsekvations,  1864.  // 


(Iviii) 


Readings  of  Thermometers  sunk  in  the  Ground, 


(V.) — Eeading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  within  the  case  which  covers 

the  tops  of  the  deep-sunk  Thermometers,  at  the  same  times. 


(VI.) — Eeading  of  a  Thermometer  within  the  case  covering  the  deep-sunk  Thermometers,  whose  bulb  is  placed  on  a  level  with  their  scales, 

at  the  same  times. 


Days  of 

the  Month 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1864. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

337 

43-3 

457 

49-6 

.S' 

60 -8 

63-9 

72  -2 

57-2 

61  -8 

47-8 

47-2 

2 

3o-8 

46-4 

38-2 

47  "9 

60-4 

60  -3 

66-8 

67  -o 

63 -o 

S 

48-2 

43-8 

J 

,S 

47-2 

39  -2 

S 

56-5 

57-3 

S 

647 

66-2 

57-4 

52-6 

48-8 

4 

02  "5 

3q  -0 

5o-8 

58-5 

5o  '3 

67-1 

66-5 

75-2 

S 

55 -o 

38-5 

S 

5 

3i  'o 

367 

45  -3 

40  '3 

53-5 

s 

68 -o 

81  -o 

63 -o 

58  -3 

46-9 

52  "2 

6 

24-8 

34  'O 

.S' 

47-8 

64-5 

69-4 

62  -4 

71  7 

63 -o 

61  -5 

*• 

5i  -5 

7 

22  -g 

S 

49 '2 

5o-6 

60  -o 

73-5 

65  -3 

-S' 

67*9 

63-2 

44-8 

48-3 

8 

3o  "o 

35  '6 

47-8 

5i  -8 

-S' 

67-5 

58-8 

73-3 

73-1 

61  -o 

40  -o 

46-8 

9 

36  '7 

3o-8 

34-8 

56-3 

47 -o 

70-8 

627 

65-1 

68-1 

.S' 

48-3 

46-6 

iO 

.S' 

34-1 

43-6 

,S' 

57-6 

67-9 

S 

62-3 

61  -I 

59*4 

45-4 

45-3 

II 

44 -o 

3o-9 

48-5 

58-1 

53 -o 

68-5 

76-4 

65-5 

&' 

55  7 

40  "O 

S 

12 

40  -2 

46  -o 

46-5 

57-6 

65 -o 

S 

68-9 

71-8 

59-6 

57  '3 

41  -1 

48-5 

i3 

38  -3 

5i  -8 

S 

557 

64  "9 

62-6 

67  -o 

75-8 

61  -2 

54-8 

S 

44-1 

14 

38  -2 

-S' 

53-1 

57-5 

67-8 

66-5 

68-3 

S 

62-6 

54-8 

52-8 

40  -2 

l5 

oO  '0 

48-0 

5o  7 

63  -2 

S 

63-6 

75-3 

73-9 

60  '1 

55-8 

48-8 

34-8 

Days  of 

the  Month, 
1864. 

January. 

February. 

March. 

April. 

May. 

Jane. 

July. 

August. 

September. 

October. 

November. 

December. 

il 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

39-4 

40  '3 

41  -4 

44-3 

S 

54-2 

59-3 

65 -q 

60 -5 

57-2 

48-9 

43-8 

2 

36-9 

437 

38  -8 

43-5 

55-3 

55 -o 

61  -2 

63 -o 

61  -2 

.S' 

48-4 

41  -8 

3 

S 

457 

40  '5 

,S' 

54 '9 

55-9 

s 

61 -5 

61  -3 

547 

47  7 

46  -2 

4 

34-4 

40-4 

45  'O 

49'° 

5i  -6 

56-5 

59-3 

65-4 

,S' 

52  '4 

43-0 

-S' 

5 

35  -2 

38 -o 

43-8 

44-0 

5i  -8 

-S' 

60  ■! 

68 -o 

60  "O 

53-5 

45-8 

47 'J 

6 

3o  '4 

38  -o 

S 

45  -2 

53-5 

59  -2 

59  "4 

67-8 

60 -o 

53 -o 

S 

48  -2 

7 

3o  'o 

*• 

46  -3 

45-6 

55 -o 

61  -5 

60  "2 

S 

63-9 

54-6 

44  "5 

47-3 

8 

33  "o 

36  -4 

46  -2 

45  -5 

.s- 

61  -6 

58-2 

68-3 

65-6 

53-5 

41-3 

46-8 

9 

35  -3 

34  -o 

41-2 

47-3 

5o  "2 

61  -q 

58-4 

64-6 

65  '3 

-S' 

437 

44 '6 

10 

.S' 

33-3 

40  '2 

6' 

53 -o 

60 -8 

<S' 

60 -8 

61  -4 

54-8 

41-6 

44 '2 

II 

38-3 

35-8 

44-4 

5i  -I 

52  -3 

61  -o 

64-8 

60  7 

■  ,S' 

557 

40*3 

,S' 

12 

38-9 

40  -3 

42-9 

5o-5 

56-3 

5- 

62  -2 

62  -o 

56-2 

54-2 

41  -9 

46-8 

l3 

38-6 

45-8 

,S' 

48-4 

56-4 

60 -3 

62  -2 

63-2 

577 

54  'O 

S 

44  "o 

«4 

39  -2 

S 

46  -2 

48-8 

56  -6 

60 -6 

61  -5 

.S' 

60  '5 

53-1 

48-0 

43-4 

i5 

37-2 

44-2 

46-8 

5o  -5 

.S' 

59  "I 

64  'O 

65-2 

58-1 

5i  -4 

45  "3 

40  '6 

16 

3q  "o 

45-8 

44-3 

5o-3 

60 -6 

59  -3 

63-4 

64-1 

59-3 

,S' 

46  "2 

3q-3 

17 

S 

41  -3 

42-5 

-S' 

60 -8 

61  -5 

S 

64-9 

57-1 

54 '9 

46-4 

35-6 

18 

40  '6 

39  'O 

43  -o 

5 1  'o 

62  "3 

61  -3 

66-5 

61  -5 

S 

55-0 

49  '-5 

S 

•9 

43-1 

36  "4 

44 'o 

53-8 

63  7 

.S" 

67  "O 

61  -2 

57-2 

57-2 

487 

36-4 

20 

44  7 

35  '5 

.S' 

567 

63 -q 

62  -5 

67-4 

617 

55-8 

55-8 

S 

41  -3 

21 

45  -2 

,S' 

43  -5 

56 -o 

57-8 

63  -2 

67  -o 

s 

58-4 

53-5 

45-9 

41  '9 

22 

47 '2 

36  -0 

43-4 

54-5 

,S' 

62  -0 

65 -q 

60  "O 

60 -5 

54-6 

49  "-S 

3g  -o 

23 

48-0 

35  '4 

43  -I 

53-8 

59-8 

60  7 

66 -o 

56 -o 

57-8 

S 

45-4 

367 

24 

.S^ 

36  -o 

41-5 

.s- 

55-2 

60  'O 

,S' 

55 -q 

60 -3 

53-4 

43  '5 

36-8 

25 

427 

36 -g 

Good  Friday. 

52  -I 

56-9 

60  7 

63-5 

54-8 

-S' 

52-3 

41-3 

^ 

26 

42-2 

38  -I 

43-5 

53 -o 

55  -2 

.S' 

64-5 

56-2 

57-8 

53-4 

42  -6 

37-1 

27 

45-6 

38-4 

.S' 

5i  -8 

55-5 

58-9 

64-8 

55 -q 

5q  -2 

53-9 

S 

36  "4 

28 

44-0 

S 

43  '3 

49  "a 

56-3 

59  -3 

65  '3 

s' 

58-3 

547 

49  7 

37-4 

29 

42-2 

41  -2 

4«  '9 

5o-3 

S 

61  -8 

65  '5 

62  -3 

56-5 

537 

45  -0 

42  "4 

3o 

38-3 

40-4 

52-5 

52  -8 

60  -I 

667 

63-2 

57-6 

S 

457 

41  -5 

3i 

,S' 

44-0 

55-3 

S 

65-3 

49-1 

37-9 

Means . 

39-6 

39  "O 

43-2 

5o  "o 

56-3 

60  "O 

63  -2 

62-2 

59-5 

54-0 

45-4 

41-6 

AT  THE  Royal  Obseevatory,  Greenwich,  in  the  Year  1864. 


(lix) 


(VI.)— Readin 

g  of  a  Thermometer  within  the 

ease  covering  the  deep-sunk  Thermometers — concluded. 

Days  of 

the  Month, 

January. 

February. 

March. 

April. 

May. 

June. 

.July. 

August. 

September. 

October. 

November. 

December. 

1864. 

ci 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

377 

47  7 

47-8 

5l  '2 

70  -s 

68-3 

70-9 

67-8 

60 -6 

s 

44-8 

337 

17 

.s- 

42  "O 

45-8 

S 

73-5 

68-4 

5- 

71-5 

57-5 

5g-6 

47  7 

287 

iS 

42  -o 

38-8 

48  -2 

5i  -3 

77-2 

66-2 

75-6 

67-9 

S 

597 

02  -5 

s 

•9 

45-9 

34-2 

54-2 

64-1 

75-3 

S 

76-2 

6q  -o 

60  7 

64-6 

33-8 

38-0 

20 

45  -8 

3i  -5 

S 

71  -I 

75-8 

70 -5 

78-5 

66-4 

62-8 

59-4 

.s- 

43  -o 

21 

457 

S 

44-8 

68-2 

54-8 

6q-5 

75-5 

jS 

64-8 

56-2 

47-6 

397 

22 

5i  -I 

36-8 

44-3 

63  -q 

S 

66-2 

71-8 

Sg  -o 

65-5 

377 

5i  -2 

34-6 

23 

48-6 

34  "O 

48-8 

65-6 

62  -5 

62  -2 

72  -2 

52-2 

61  -8 

S 

46  'O 

32-5 

24 

S 

397 

47-9 

S 

60 -8 

63-6 

S 

58-5 

607 

60  "2 

40-2 

32-8 

25 

40  "9 

3j  -o 

GoodFriday. 

60 -3 

63 -2 

63-8 

65-1 

58-3 

.S' 

56-6 

43-0 

S 

26 

44  7 

07-8 

44-9 

57-5 

57  -5 

S 

68-2 

61  -8 

6, -7 

55  •! 

44  "5 

34-6 

27 

49-0 

38  -o 

S 

57  '5 

60 -5 

62  -3 

72-4 

64  "O 

70-0 

547 

S 

32  7 

28 

46-4 

S 

45-6 

48  -o 

60 -5 

64 '9 

71  -o 

S 

67-9 

60  '4 

33-8 

39-3 

29 

42  -8 

42  "O 

43  -o 

.55  -3 

-s- 

68-9 

73-5 

72-5 

60 -6 

53  7 

47-8 

41  -o 

3o 

36-8 

39-3 

56 -o 

56-5 

63-6 

74-2 

75-0 

60  -g 

.S' 

47*9 

3q  '5 

3i 

S 

5.7 

62  -o 

S 

68-4 

49 '9 

36-3 

Means  . 

39  -I 

09  -5 

46  •! 

56-3 

62  "0 

65  -g 

69-8 

67-8 

63-3 

57-8 

46-8 

41  -o 

H  a 


(Lx)       Weekly  Means  of  Readings  of  Deep-stjnk:  Thermometers,  and  Changes  of  the  Direction  of  the  Wind, 


Weekly  Means  of  Keadings  of  Thermometeks. 

Thermonicttir 

Thermometers  sunk  in  the  g 

round. 

inclosed  in 

the  box  wliicli  rovpr'^ 

1864. 

Bulb 

Bulb 

Bulb 

Bulb 

Bulb 

tlie  scales  of 
the  deep-sunk  Ther- 

24 French  Feet 

1 2  French  Feet 

6  French  Feet 

3  French  Feet 

I  Inch 

mometers,  aud 

IPcriod. 

placed  on  a  level  with 

deep. 

deep. 

deep. 

deep. 

deep. 

their  scales. 

January 

I  to  Jauuai-y       7 

0 
51-64 

0 
50-41 

0 
48-16 

0 
43-36 

0 
34-4 

0 
29*3 

8  to                       14 

5i-66 

49 '94 

46-62 

40-66 

37-2 

37*9 

i5  to                     21 

51-45 

49 '29 

45-56 

41-05 

41  -6 

42-1 

22  to                     28 

51-34 

48-64 

45-68 

43-08 

44*9 

46*9 

29  to  February     4 

5i-i8 

48-18 

45-87 

42-68 

41-8 

42*6 

February 

5  to                      II 

5o-q8 

47-84 

45-43 

41  -35 

35-9 

34-2 

12  to                      18 

50-82 

47-54 

44-70 

41-08 

42-7 

45-7 

ig  to                     25 

5o-63 

47-11 

44-52 

40-51 

36-0 

35-5 

26  to  Marcli          3 

5o'43 

46-76 

43-93 

39-99 

39-7 

40- 1 

Marcli 

4  to                      10 

5o-25 

46-37 

44-01 

41-79 

43-8 

45*3 

II   to                      17 

5o'o6 

46-07 

44-33 

42-36 

44-5 

48-7 

18  to                     24 

49-86 

45-94 

44-66 

42 '79 

43-1 

48-0 

25  to                     3i 

49 '63 

45-86 

44-83 

42-62 

42-6 

44*9 

April 

I  to  April            7 

49 '47 

45-84 

44-83 

43 -05 

45-3 

49*1 

8  to                      14 

49  "30 

45-80 

45-36 

45-00 

48-6 

56-2 

1 5  to                     21 

49-14 

45-88 

46-38 

46-81 

53-0 

6i-5 

22  to                     28 

48-98 

46-11 

47 -50 

48-81 

52*4 

58-8 

29  to  May            5 

48-83 

46-44 

48-50 

49-56 

52-7 

55-3 

May 

6  to                    12 

48-72 

46-93 

49-30 

5o-32 

53-4 

57-8 

i3  to                    19 

48-66 

47'4i 

5o  •  o3 

52- 17 

60- 1 

71-5 

20  to                     26 

48-59 

47-86 

5i  -56 

54-75 

58-1 

62  -4 

27  to  June             2 

48-55 

48-47 

52-41 

53-89 

54-8 

60- 1 

June 

3  to                       9 

48-57 

49*11 

52-66 

54-33 

59-4 

67-6 

10  to                     16 

48-59 

49-55 

53-52 

56-31 

60-2 

66-2 

17  io                     23 

48-67 

So"  10 

54-42 

57-25 

61*9 

67-2 

24  to                     3o 

48-75 

50-67 

55-16 

57-62 

60 -i 

64-5 

July 

I  to  July             7 

48-87 

5i  -20 

55-53 

57-63 

59*9 

65-5 

8  to                     14 

48-98 

5i-68 

55-88 

58-i5 

61-2 

67  -0 

1 5  to                     21 

49-16 

52- 16 

56-65 

6o-oo 

65-9 

75-3 

22  to                       28 

49'3i 

52-59 

57-65 

61  -29 

65 -0 

70-1 

2g  to  August        4 

49-48 

53  - 13 

58-40 

61-66 

64-7 

71-1 

August 

5  to                      II 

49-65 

53-68 

58-95 

62-23 

65-0 

69-8 

12  to                     18 

49 '84 

54-19 

59-28 

61  -69 

63-5 

7i'4 

19  to                       25 

5o-oi 

54-57 

59-26 

60 -83 

58-3 

60-6 

26  to  September  i 

5o-23 

54-94 

53-71 

59-01 

60-6 

66-5 

September   2  to                      8 

50-45 

55-08 

58-41 

59-42 

62-0 

66-0 

9  to                     1 5 

5o-65 

55-14 

58-46 

59-41 

59-q 

62-1 

16  to                     22 

5o-86 

55-23 

58-i5 

58 -oq 

58-0 

62'o 

23  to                     29 

51-09 

55-29 

57-73 

57-75 

58-3 

64-6 

3o  to  October       6 

5i  -29 

55-22 

57 -3a 

56-67 

54-7 

59-1 

October 

7  to                    i3 

51-48 

55-14 

56-5i 

55-04 

54-5 

58-6 

14  to                    20 

51-62 

54-94 

55-80 

54-34 

54-6 

59-0 

21  to                    27 

51-73 

54-68 

55-32 

54-00 

53-5 

56*8 

28  to  November   3 

5i-82 

54-42 

54-81 

52-99 

50-4 

52-1 

November 

4  to                     10 

5i-86 

54-11 

53*73 

49-86 

43-3 

44-0 

I  I   to                       17 

5i  -92 

53-69 

52 -o5 

47-61 

44*7 

45-9 

18  to                     24 

5i-97 

53-11 

5i  -09 

47-85 

47-0 

48-5 

25  to  December    i 

51-99 

52-5o 

5o-33 

46-54 

44*7 

47-3 

December 

2  to                         8 

5i-99 

51-97 

49-55 

46- 1 1 

46-2 

48-6 

9  to                    i5 

5i  -93 

5i  -43 

49-27 

46*03 

43*9 

43-2 

16  to                     22 

5i-82 

50-92 

48-55 

43-89 

38-9 

36-6 

23  to                     3i 

5i-74 

1 

5o- 33 

47"i9 

42-08 

38-3 

38-1 

AT  THE  Royal  Observatory,  GREEmiriCH,  in  the  Year  ISC-l.  (ixi) 


Abstract  of  the  Changes  of  the  Direction  op  the  Wint),  as  derived  from  Osler's  Anemometer. 

By  direct  motion,  in  the  following  statements,  is  meant  that  tlie  change  of  the  direction  of  the  wind  was  in  the  order  N.,  E.,  S.,  ^V.,  IN".,  &c., 

by  retrograde  is  meant  in  tlic  order  X.,  W.,  S.,  E.,  N.,  &c. 

i       h 

i860.    Dec.  3i.i2.     The  direction  of  the  wind  was  E.N.E. 

1864.    Jiin.  3l.  12.  ,,  ,,  S.S.W.,  which  implies  a  direct  motion  of  i35°. 

On  Jan.  14.    3,  29''.  az^,  the  trade  was  shifted  to  the  next  set  of  lines  downwards,  implying  direct  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  January  was  855°. 

il         h 

1864.    Jan.  3i.i2.     The  direction  of  the  wind  was  S.S.W. 

Feb.  29.  12.  , ,  , ,  S.,  which  implies  a  retrograde  motion  of  22^°. 

On  Feb.  10.  22,  the  trace  was  shifted  to  the  nest  set  of  lines  upwards;  on  Feb.  ij'^.  li^,  the  trace  v/as  shifted  to  the  next  set  of 
lines  downwards,  implying  retrograde  motion  of  360°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  February  was  22'°. 

1864.    Feb.     2g.  12.     The  direction  of  the  wind  was  S. 

March  3i.  12.  ,,  ,,  W.S.W.,  which  implies  a  direct  motion  of  67^°. 

On  March  i5.  22,  the  trace  was  shifted  to  the  next  set  of  lines  downwards  ;  on  March  20''.  o'',  the  trace  was  shifted  to  the  next 
set  of  lines  upwards,  implying  direct  motion  of  36o°,  and  retrograde  motion  of  060°. 
Therefore  the  whole  excess  of  4irect  motion  in  the  month  of  March  was  67!°. 

d       h 

1864.    March  3i.  12.     The  direction  of  the  wind  was  W.8.W. 

April    3o.  12.  ,,  ,,  S.S.E.,  which  implies  a  direct  motion  of  270°. 

On  April      4.  22,  S''.  22'',  iC*.  22'',  iS"*.  22'',  the   trace  was  shifted  to  the  next  set   of  lines  downwards  ;  on  April  o''.  22'',  28"'.  i^,  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1440°,  and  retrograde  motion  of  720°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  April  was  990°. 


1864.    April  3o.  12.     The  direction  of  the  wind  was  SiS.E. 

May   3i.  12.  ,,  ,,  N.N.E.,  which  implies  a  retrograde  motion  of  1 35°. 

On  May       o.  22,  S"".  22'',  8''.  22'',   14''.  2'',  iS"*.  i^,  ig''.  22^  21''.  22'',  24''.  22^   28'*.  3^   28''.  22'>,  29''.  22^  the  trace  was  shifted  to  the 
next  set  of  lines  downwards  ;  on  May  g**.  3'',  12''.  22*',  16''.  22'',  27''.  22'',  the  trace  was  shifted  to  the  next  set  of 
lines  upwards,  implying  direct  motion  of  3960°,  and  retrograde  motion  of  1440°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  May  was  2385°. 

d         li 

1864.    M.ay3i.i2.     The  direction  of  thQ  wind -jv/is  N.N.E.    ., 

June  3o.  12.  ,,  ,,  W.S.W.,  which  implies  a  retrograde  motion  of  1 35°. 

On  Juno    2.    3,  4''.  6'',  6''.  3'',  7"*.  22'',  tlie  (race  was  shifted  to  the   ne.xt  set  of  lines  downwards;  on  June  2''.  22'',  tho  trace  was 
shifted  to  tlie  next  set  of  lines  ui)warils,  implying  direct  motion  of  1440°,  and  retrograde  motion  of  060°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  June  was  945°. 

d        h 

1864.    June  3o.  12.     The  direction  of  the  wind  was  W.S.'W. 

July  3i.  12.  ,,  ,,  S.W.,  which  implies  a  retrograde  motion  of  2 2i°. 

On  July    1.    3,  8''.  22'',   17''.  22'^   27''.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards;   on  July  6<'.  22'',    14''.  9"', 
17''.  li'',    18''.  22'',  ig"*.  22'',  the  trace  was  shifted  to  the  next  .-et  of  lines  downwards,  implying  retrograde  motion 
of  1440°,  and  direct  motion  of  1800°. 
Therefore  tho  whole  excess  of  direct  motion  in  the  month  of  July  was  337^°. 


(Ixii)  Changes  of  the  Direction  of  the  Wind,  and  Amount  of  Rain  collected  in  each  Month, 

(I         h 

1864.    July  3 1.  12.     The  direction  of  the  wind  was  S.W. 

Aug.  01.12.  ,,  ,,  S.W.,  which  implies  no  change. 

On  Aug.    3.    3,  8''.  o*",  S"".  22'',  9''.  3'',  1 1''.  22'',  12''.  22'',  3o''.  3*^,  the  trace  was  [shifted  to  the  next  set  of  lines  downwards  ;  on  Aug. 
3d.  22'»,  2 id.  o'',  23''.  aa*",  tlie  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  2820°, 
and  retrograde  motion  of  1080°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  August  was  1440°, 

1864.    Aug.  3i.  12.    The  direction  of  the -nand  was  S.W. 

Sept.  3o.  12.  , ,  ;  >  N.E.,  which  implies  a  direct  motion  of  180°. 

On  Sept.    4.  22,  26d.  22*',  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Sept.  28''.  22^^,  the  trace  was  shifted  to  the  next 
set  of  lines  downwards,  implying  retrograde  motion  of  720°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  September  was  180°. 

d    h    ^ 
1864.    Sept.  3o.  12.     The  direction  of  the  wind  was  N.E. 

Oct.   3i.  12.  ,,  ,,  E.S.E.,  which  implies  a  direct  motion  of  675". 

On  Oct.   24.  22,  28d.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  retrograde  motion  of  720°. 

Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  October  was  652^°. 

1864.    Oct.   3i.i2.     The  direction  of  the  wind  was  E.S.E. 

Nov.  3o.  12.  ,,  ,,  S.S.W.,  which  implies  a  retrograde  motion  of  270°. 

On  Nov.    6.  22,  7<*.  22'',  i2d.  22'',  the  trace  was  shifted  to  the  next  set  of  lines  dovrawards;  on  Nov.  j^,  S^,  i5'*.  ^,  23"'.  22'',  the 
trace  was  shifted  to  the  next  set  of  lines  upwards,  implying  direct  motion  of  1080°,  and  retrograde  motion  of  1080°. 
Therefore  the  whole  excess  of  retrograde  motion  in  the  month  of  November  was  270°. 

1 864.    Nov.  3o.  1 2.     The  direction  of  the  wind  was  S.S.W. 

Dec.  3i.  12.  ,,  5>  E.N.E.,  which  implies  a  direct  motion  of  223°. 

On  Dec.  i5.    3,  the  trace  was  shifted  to  the  next  set  of  lines  upwards  ;  on  Dec.  i8<'.  o*",  the  trace  was  shifted  to  the  next  set  of  lines 
downwards,  implying  retrograde  motion  of  36o°,  and  direct  motion  of  36o°. 
Therefore  the  whole  excess  of  direct  motion  in  the  month  of  December  was  225°. 

The  whole  excess  of  direct  motion  to  the  end  of  the  year  was  6120°. 

The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vane,  whoso  readings  increase  with  change  of  direction  of 
the  wind  in  the  order  N.,  E.,  S.,  W.,  &c.,  or  in  direct  motion,  and  decrease  with  change  of  direction  in  the  order  N.,  W.,  S.,  E.,  &c. 
or  in  retrograde  motion,  gave  the  following  readings  : — 

reTt, 

On  1 863,  December  3 1''.  I z'' o-oo 

On  1S64,  December  31''.  12'' i7'2o 

Implying  an  excess  of  direct  motion,  during  the  year,  of  17 '20  revolutions,  or  6192°. 


AT  THE    ROTAL  OBSERVATORY,   GREENWICH,   IN  THE   YeAR   1864. 


(Ixiii) 


Amount  op  Eain  collected  in  each  Month  of  the  Year  1864. 


1864, 
MONTH. 


January . . 
February. 
March  . . . 
April . . . . 

May 

June 

July 

August  . . 
September 
October . . 
November 
December 

Sums 


Monthly  Amount  of  Rain  collected  in  each  Gauge. 


Osier's 

Anemometer 

Gauge. 


o  -45 

0  '30 

1  -47 

0  -^i 

1  -31 
o  '60 
o-i8 
o  70 
2-17 
074 
1-57 
o  -24 


Second 

Gauge  at 

Osier's 

Anemometer. 


o-5i 

0  -34 

1  '60 

0  -64 

1  -31 
o  "45 

O  '12 

o  75 

2  'lO 

0  72 

1  -58 
0-28 


10  '40 


10  "40 


On  the  Roof 

of  the 

Octagon  Room. 


o-og 
o  -39 

1-97 

0  -Sg 

1  -57 
o  -62 

0  "ig 
0-93 
2-26 

079 

1  77 

O  'OO 


II  •g7 


On  the  Roof 

of  the 

Library. 


0-65 
0-58 
2  -36 
0-83 
1-87 
078 

0  "24 

1  -15 
2 -16 
0-85 

2  -oi 
o  -43 


10  -gi 


On  the  Roof 

of  the 
Photographic 
Thermometer 

Shed. 


0-8I 

o  72 
2  'SS 
0-83 
2  '03 
0-85 

0  '31 

1  -a 

2  75 
I  -04 
2-48 

o  '46 


16  -14 


Crosley's. 


0  "do 
0-66 
2  -37 
0-82 

1  •g4 
0-87 

0  "30 

1  -15 

2  -25 
o  -96 

2  -16 

0-48 


Cylinder 

partly  sunk 

in  the 

Ground 
read  daily. 


0-88 
o  76 
2  '53 
0-82 

2  "OO 

o  '92 

0  -27 

1  -31 

2  76 

1  "06 

2  -57 

O  'OO 


Cylinder 

partly  sunk 

in  the 

Ground 

read  Monthly 


14  '61 


16 -38 


o-gj 

0-84 
2  72 

0  70 

1  "94 
0-88 

0  '30 

1  '40 

2  'So 

1  "13 

2  '65 
o  '60 


16-89 


The  heights  of  the  receiving  surfaces  are  as  follows : 


Above  the  Mean  Level  of  the  Sea. 
Ft.    In. 


The  Two  Gauges  at  Osier's  Anemometer 2o5     6 

Gauge  on  the  Roof  of  the  Octagon  Room i  g3     2^ 

Gauge  on  the  Roof  of  the  Library 177     2 

Gauge  on  the  Roof  of  the  Photographic  Thermometer  Shed  164  10 

Crosley's  Gauge i56     6 

The  Two  Cylinder  Gauges  partly  sunk  in  the  Ground  ... .  i55     3 


Above  the  Ground. 

Ft. 

In. 

5o 

8 

38 

\\ 

22 

4 

10 

0 

I 

8 

0 

5 

I 


\ 


'jA{ 


-..-.M 


